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B R A D F O R D  D. C R O S 5 M O N  IN CH AR G E
Recent Changes in Production and Marketing of Flowers in Massa­
chusetts.
A 1958 survey of 69 randomly selected flower growers in the State 
clearly showed the impact of the interregional competition from Florida 
and West Coast on the floricultural industry in Massachusetts. Influx of 
flowers from these low production-cost areas has arrested the growth of 
greenhouse flower production here. Since 1950, an estimated 700,000 
square feet of greenhouse area has gone out of production, while only less 
than 100,000 square feet was added. This leaves a net loss of about 600,000 
square feet over 8 years, compared with 9.0 million square feet in flower 
production in 1950.
Land requirements for housing, new superhighways, schools and 
supermarkets are the main reason for dismantling the greenhouses, par­
ticularly in and around Metropolitan Boston where more than half of the 
greenhouse area is located. Most of the new glass area was added in 
existing operations; only a few new greenhouse businesses were started. 
Also, some plastic covered greenhouses made their appearance.
It seems that the reduced greenhouse area is being used more in­
tensively, helped seasonally by extended plastic houses. Potted plants 
production has increased most significantly since 1950. Increases esti­
mated by the growers sampled were: poinsettias 8 percent, Easter lilies 
and geraniums 16 percent, azaleas 39 percent and potted chrysanthemums 
148 percent. Of cut flowers, carnations, with about 10 percent, showed 
the greatest gain, largely on account of the expanded growing area. Rose 
production seems to have declined a few percentages mainly due to decline 
in growing area. Standard chrysanthemums and pompoms have increased 
7 and 4 percent respectively, outdoor gladiolus 14 percent.
Marketing methods and outlets, which vary according to the crop, 
have changed little. In potted plants direct sales to retailers (nearly 60 
percent of poinsettias and Easter lilies, nearly 70 percent of azaleas and 
potted chrysanthemums, about one third of geraniums) and through 
growers’ own retail outlets (nearly one half of geraniums, one fourth of 
poinsettias, and Easter lilies) are the main outlets. For cut flowers whole­
sale commission men and owned sales stalls at the Boston Flower Ex­
change are of primary importance: 84 percent of carnations, 70 percent 
of roses, 68 percent of standard chrysanthemums and 52 percent of pom­
poms pass through these channels. Over 70 percent of gladiolus are 
peddled to retail florists.
— Elmar Jarvesoo
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Greenhouse job analysis in Carnation Production. Three specialized 
wholesale carnation growers (with 16,400 to 24,000 square feet of bench 
area) producing 28.3, 24.2 and 21.1 marketable flowers per square foot of 
bench area used respectively 499, 598, and 359 hours of labor in a 
year to operate 1,000 square feet of bench. Consequently, it took 17.7 
24.8 and 17.4 hours respectively, or an average of 19.9 hours, to produce 
1,000 salable carnation blooms.
Of the greenhouse operations, growing took 34.0 to 52.2 percent of 
labor used, or 8.5 to 10.8 hours per 1,000 blooms. Harvesting took 13.9 
to 22.1 percent, or 2.9 to 4.2 hours, preparation for markets (stripping, 
grading, bunching, storing, packaging) 10.3 to 13.4 percent or 2.8 to 3.0 
hours, marketing 1.2 to 4.0 percent or 0.2 to 0.8 hours, management and 
general greenhouse jobs (heating, maintenance, repairs, etc.) 16.5 to 30.1 
percent or 3.4 to 8.7 hours per 1,000 blooms.
— Elmar Jarvesoo
Changes in the Character and Distribution of Population in Massa - 
chusetts and Their Relation to Agriculture and Land Use in Rural 
Areas. The study of migration in Massachusetts, constituting the second 
phase of over-all study of population changes in the State, has been 
completed during the past year. The results of this investigation have 
been published in a Station bulletin, "Migration in Massachusetts on a 
State and Local Basis.” Some of the major findings are:
1. Between 1945 and 1955 Massachusetts lost through migration, 
126,562 people, or 2.8 percent of the 1945 population.
2. Of the 14 counties in Massachusetts, six gained through mi­
gration, eight were on the losing side.
3. Only five cities in Massachusetts gained in population in the 
balance of migration, while 34 experienced a loss.
4. The greatest relative increase in population through migration 
was in rural towns, amounting to 24.3 percent. Next in importance were 
urban fringe towns, gaining 20.2 percent. The cities as a group lost 11.4 
percent of their 1945 population through migration.
5. The towns with the highest gain through migration are charac­
terized by relatively small size of farms, smaller area in farms and crops, 
predominance of poultry enterprises, and diminishing significance of 
dairy farming.
— David Rozman
Land Use Shifts in Farming Areas of Massachusetts. In this study 
special consideration has been given to the zoning regulations in rural 
communities as an important factor in determining the trend of land 
utilization. A study of these regulations has brought out some important 
facts and conclusions. Of major significance is the fact that most of the 
zoning ordinances in Massachusetts are primarily concerned with resi­
dential, recreational and industrial land use developments, giving little
()
attention to agricultural land uses. With the safeguards for residential 
land developments provided in the zoning regulations, there came into 
existence a number of restrictions on various farming activities in rural 
towns. This tends to emphasize the importance of providing some safe­
guards from further encroachment of other land uses in areas preeminently 
suitable for agricultural land use.
— David Rozman
Economics of Storing Forage in Horizontal Silos. Information has 
been collected on horizontal silos of 48 Massachusetts farms. Included 
is information on alternative methods and costs of construction. Timings 
have been made on different methods of filling, unloading and feeding 
from horizontal silos. On certain farms economic comparisons with 
tower silos are being made.
—B. D. Crossmon, Henry Martineau
Economics of Machinery and Labor Combinations Used in Har­
vesting Grass Silage. A time and motion study of ensiling grass was 
summarized in 1959. It included 40 farms and data for harvesting seasons 
of 1956-1958. The most common combinations of men and trucks for 
harvesting of grass silage were two trucks and four men. Performance 
rates of five machines in median minutes per ton were: Flail-type direct-cut 
choppers 8.0 min./ton; pickup choppers 5.0 min./ton; conventional 
blowers 4.6 min./ton; chain-type elevators 5.3 min./ton. Synthesized 
combinations of machinery were applied to an actual farm setting where 
420 tons of grass silage were harvested. Under these farm conditions the 
flail-type chopper and chain-type elevator were most economical.
—B. D. Crossmon, Richard Blood
Profitability of Irrigation on Representative Farms. An economic 
study of alternative power units for irrigation systems in Massachusetts is 
presently underway. Economic comparisons are to be made between 
electric, gasoline, liquefied petroleum gas, and diesel power units. This 
study, when completed, will aid in determining the minimum-cost power 
unit for any given situation where the size power unit required and the 
expected annual operating time can be determined.
— Arthur Daugherty, B. D. Crossmon
Freight Rates on Poultry Products. Determination of the motor- 
carrier rate structure for broilers and incidentally for products taking the 
same rates has received major attention.
Most of the basic elements in the structure have been determined. The 
structure is quite complex, primarily because dressed broilers move almost 
exclusively by motor transport and the alternative motor-carrier arrange­
ments available to shippers are numerous, including both for-hire and 
private transportation. In the for-hire category, furthermore, broilers 
may move via contract, common, or so-called exempt carriers. Among 
the motor common carriers, rates are published by individual lines and 
agencies.
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The product category which includes dressed broilers is of some sig­
nificance. Among the regulated for-hire motor carriers, broilers may be 
either a Dairy Product or a Meat and Packinghouse Product, depending 
on the description in the motor carrier I.C.C. authorization. It is through 
the Dairy and Packinghouse Product motor-carrier rate structure that 
motor-carrier rates are related to the rail-rate structure. Both types of 
carriers, motor and rail, publish commodity as well as class rates applying 
to the movement of the related products.
Origin and destination groupings between the Midwest and East 
have been determined for motor carriers in terms of: (1) commodity 
rates and (2) class rates. The class-rate groupings have been made in 
terms of (a) points taking the same basis for rates and (b) combinations 
of these groups taking the same rates.
First approximations have been made of motor carrier costs per mile 
for units operated in refrigerated service. On the basis of the assumptions, 
among the most important of which were 100,000 miles per year, full 
depreciation in five years and the use of standard operating functions, 
costs at 1958 rates varied from 31.5 to 33 cents per mile. These estimates 
undoubtedly are at the upper limit.
— Alfred A. Brown
Production Adjustments on Representative Massachusetts Farms 
Adjustments on a Representative Dairy Farm. The study has been 
completed and a manuscript has been prepared. Budgets were prepared 
for changes in the organization of a 20-cow farm, representative of the 
modal group of dairy farms in Massachusetts. Results indicate that 
benefits from increases in herd sizes are frequently offset by related changes 
leading to under-employment of equipment or labor. Herd size may be 
increased profitably, when land is limited, by the substitution of purchased 
roughage for homegrown roughage.
— Deane Lee, Bradford Crossmon
Structure of Large Dairy Farms. A summary of herds, by size of herd, 
for each town and city in Massachusetts has been developed from other 
work done in the department. Names have been obtained of all herd 
owners in the state with 50 or more milking cows. A brief field survey of 
these larger farms is being made to determine a structure of resources 
(land, farm buildings, labor force, equipment, livestock, etc.) which is 
representative of these farms.
Deane Lee, B. D. Crossmon
Economic Analysis of the Organization and Operation of Connec­
ticut Valley Cash Crop Farms. Town records provided added infor­
mation for a random stratified sample of approximately 15 percent of the 
Massachusetts farmers holding binder tobacco acreage allotments. Data 
obtained from town records were total acres, total real estate valuations, 
real estate taxes, ages and principal occupations of allotment holders. 
These tobacco allotment holders are on farms smaller than the average
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of Hampshire County: 48.4 total acres against 93.4 acres for the County; 
allotment holders are older, 58.5 years compared with 52.6 years for all 
Hampshire County farm operators; 132 allotment farms in the sample 
averaged $9255 in current real estate valuation against $14,014 for all 
Hampshire County farms in the 1954 Census of Agriculture. In the princi­
pal Massachusetts tobacco producing town of the Connecticut Valley, 
Hadley, the farms in the sample were still smaller, 37.7 acres, with real 
estate currently valued at $7671 and older allotment holders averaging 
60.2 years. Adjustments to the declining market for binder tobacco are 
difficult on these relatively small farms with older than average operators.
A completed economic study of pickling cucumber production in 
Massachusetts, an alternative crop to tobacco, is being printed.
—J. W. Callahan, B. D. Crossmon, Paul Rolander
Discounts and Intermarket Price Relationships. Intensive study of 
volume pricing including time and cost analysis are planned on wholesale 
routes. Volume pricing through pricing in line with costs provides in­
centives to economize on routes. Justification of differential prices has 
also become a vital factor in legal cases.
Experiment Station Bulletin 500, "Intermarket Price Relationships.” 
70 pages, was published in August 1959. The study evaluates effects of 
various levels of regulatory pricing. Intermarket differences in surplus 
prices, or in manufacturing costs may affect dealers’ choice of market to 
pool milk and thereby returns to producers. Intermarket differences in 
blend prices have been declining; more mobile transportation facilities 
permit product movements in response to small price differences.
-H. G. Spindler
Milk Merchandising through Multiple Containers and Volume 
Pricing.
A first draft of Volume Pricing Effects on Retail Milk Routes was 
prepared.
"Effects of Sales of Milk in Multiple Quart Containers,” Bulletin 507, 
became available in March 1959. This shows a continued rapid trend 
toward multiple quart containers, including the half-gallon carton, further 
reductions in dealer margins, and an estimated increase in per capita 
consumption of from 2 to 4 percent. The large reduction in dealer margin 
may aggregate to $10,000,000 savings to Massachusetts consumers annually.
The severity of the changes has been characterized by attempts to 
establish minimum resale prices, unusually wide ranges between prices 
of milk packaged in diverse containers or as between retail and wholesale 
sales, and more than the usual squeeze on dealer margins. Differences in 
wage rates, and in the volume handled per man-hour with simplified opera­
tions appear to be basic causes for wide differences in dealers’ costs. The 
quest for added volume by some low-cost dealers has prompted excep-
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tionally low margins. Dealers tend to follow a price leader irrespective 
of cost on the apparent belief that loss of volume would increase costs, 
and probably hoping that cost-price differences can be adjusted.
- H. G. Spindler
Farm Bulk Tank Transport. Although little research time was devoted 
to study on cost determination for various functions during the past year 
on bulk tank pickup, preliminary figures for about a 2,000 gallon tanker 
indicate around $1.75 per day fixed costs, around $6.25 per day for de­
preciation, about 7 cents per mile traveled, and about $1.90 per hour for 
the driver’s wage. Further crystallization of cost elements and application 
to time data previously assembled will permit some prediction of costs.
—H. G. Spindler
DEPARTMENT OF AGRICULTURAL ENGINEERING
R. W. KLEIS IN CH AR G E
Mechanization of Cultural. Harvesting and Market Preparation 
Operations in Cranberries. Harvesting cranberries in water again 
resulted in a marked decrease in harvest loss but also a decrease in keep­
ing quality. An all-purpose bog vehicle has been constructed but has not 
yet been operated on the bog. A pruner-aerator was completed and has 
been operated on several test plots. The experimental separator was 
completed and tested. Although separation of sound and defective fruit 
was obtained, bruising of the sound fruit was excessive with the present 
model.
— /. S. Norton
Irrigation of Cranberry Bogs. The sprinkler irrigation system was 
used to supplement rainfall, to apply fertilizer, to apply insect and disease 
control sprays, and to protect the cranberries from frost. Satisfactory 
response to the application of fertilizer through the system was obtained. 
Excellent fruit worm control was effected by two applications of one pint 
of Parathion in 400 gallons of water per acre. A water application rate of 
64 G.P.M./acre, or one-eighth acre inch per hour, was adequate to protect 
the cranberries from all normal frost conditions.
J. S. Norton
Field Losses in Baling and Chopping of Low-Moisture Content 
Forage. With the use of specially designed canvas and metal attach­
ments, isolated loss determinations for the bale chamber ranged from .4% 
to 1.5%. By comparative field gleanings, pickup losses were determined 
at from 1.2% to 9.6% of total yield. Variables in harvesting conditions 
and methods were directly rejected by this range.
L. F. Whitney
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A Significant Difference in Hen-day Egg Production due to floor 
space allowance was found in a three year study of the performance of 
laying chickens housed on wire floors in flocks of 30, 60 and 100 birds at 
densities of one, two, and three square feet per bird. The effect of flock 
size on hen-day egg production approached significance. Feed efficiency 
data indicate only significant differences among years. Performance tests 
using the Massachusetts coke packing tower to modify poultry house 
atmospheres demonstrate that this system can effectively remove am­
monia, dust and bacteria. Water, 1.7 % boric acid, 1 N phosphoric acid 
and 2 N phosphoric acid were used as absorbing media.
—J. T. Clayton
Physical Characteristics and Storage Requirements of Intermediate 
Moisture Content Forage. Two years tests using laboratory-scale 
silos indicate most conventional types, with appropriate modifications, 
can be used to satisfactorily store the critical intermediate moisture con­
trol forages. Changes in operating practice will be necessary on farms 
using this type of forage. These changes will require an evaluation of 
physical properties as friction coefficients, shear strength and freezing 
effects.
-  R. W. Kids
Mechanical Removal of Chopped Hay from Storage. A new design 
for a mow unloader provides for automation of this time-consuming 
operation. Preliminary tests under farm conditions indicate somewhat 
less capacity and power requirement than anticipated. This will be easily 
modified and satisfactory performance is indicated and anticipated after 
the change.
— R. W. Kleis
Low-Cost Cooling System for Walk-In Egg Coolers. Field observa­
tions have been carried out through the summer season for a pilot on-the 
farm installation using a surplus can-type milk cooler as the sweet-water 
cooling source and a conventional unit cooler as a heat exchanger. Re­
sults to date indicate the system is capable of maintaining desired room 
temperature (50°-60°F).
—/. W. Zahradnik
Refrigerated Fruit Storage. The evaluation of the effects of rapid 
oxygen drop on scald control and on extension of storage life was con­
tinued, indicating some slight advantage. To date the in-place periodic 
sampling of insulation in the all-plywood storage indicates negligible 
variation in moisture content. Programming the operation of evaporator 
fans in a small experimental CA room indicates the possibility of con­
siderable savings in the electrical costs of CA room operation.
— / .  W. Zahradnik
Thermal Destruction of Bacterial Spores and Heat Labile Vitamins 
in the Temperature Range of 250° to 300°F. For studies of the 
effects of HTST processing on the chemical and physical qualities of
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foods, a processing system, including the "Laboratory Votator Heat Ex­
changer” , was constructed. The longitudinal temperature distribution 
in the above scraped-surface heat exchanger has been determined. The 
effects of this HTST process upon the temperature profiles, viscosity and 
color of five commonly used thickening agents in the food industry are 
being studied. A small volume electrically-heated high pressure, high 
temperature rapid-sterilization apparatus has been constructed and 
evaluated.
—/. W. Zahradnik
DEPARTMENT OF AGRONOMY
W IL L IA M  G. CO LBY  IN C H A R G E
Irrigation Studies and Management of Irrigated Soils. The follow­
ing conclusions are the result of ten year’s investigations with crop 
irrigation: 1) Irrigation is most important and gives the greatest return 
on high value, long season crops such as tobacco, potatoes and tomatoes.
2) . High value short season crops, such as onions and early cabbage, 
are less profitable to irrigate, except when grown on light sandy soils.
3) . The importance of management was demonstrated with tobacco, 
potatoes and cabbage. The use of excessive amounts of water on tobacco 
lowered the quality as expressed by grade index. With potatoes the oc­
currence of hollow heart and with cabbage the tendency for heads to crack, 
was associated with the improper use of irrigation water.
— Karol J. Kucinski
Movement and Importance of Vaporous Soil Moisture under Vari­
ous Turfgrasses. An instrument combining a percolation gauge (lysi- 
meter) with a unit for evaluating evapotranspiration has been constructed 
for measuring moisture retention and percolation losses. An accurate 
weighing device will make this apparatus useful in determining move­
ment of water vapor. A specialized radiometer and multilevel gypsum 
block unit with cylindrical electrodes have been fabricated. Multilevel 
soil thermometers (resistance) have been redesigned to provide more 
sturdy construction. The simultaneous use of these instruments will 
provide information on a wide range of climatological variables as they 
occur on turfgrass.
—Eliot C. Roberts, Hans Joa
Summer Dormancy in Kentucky Bluegrass as Related to Soil 
Temperature and Nutrient Supply. Water cultures of turf which had 
been "conditioned” by withholding nutrients were much less affected by 
summer dormancy than cultures in which nutrient supplies were main­
tained. Where moisture was not a limiting factor, air temperatures in the 
range of 90° to 110°F were noted to bring on dormancy. Root growth 
ceased as temperatures in the root zone approached 85°F. Resumption 
of root growth from the crown was noted after temperatures had dropped 
to between 70° and 75°F. Conditioning treatments did not result in
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lasting protection against growth recession, for cultures failed later when 
temperatures and light were favorable for vigorous growth. Only periodic 
complete removal of foliage and roots was effective in keeping turfgrass 
plants growing vigorously for prolonged periods of time.
—Eliot C. Roberts
Effect of Fertilizer Elements on the Vigor and Persistence of Top 
Growth and on the Development of Roots of Common Turfgrass
Species. Increasing defoliation progressively restricted root development 
of turfgrass species. Where turf was not clipped, low levels of nitrogen 
supplemented with optimum levels of phosphorus and potassium resulted 
in greater root development than was produced by treatments containing 
optimum nitrogen levels. Under moderate clipping practices, the same 
general trends were observed, but differences between treatments were 
less pronounced. Retarding effects of low heights of cut on root growth 
were not overcome by low nitrogen, optimum phosphorus-potassium 
treatments. Finer textured roots of higher nitrogen content developed 
under complete nutrient treatments than where nitrogen levels were low.
—Eliot C. Roberts and Evangel Bredakis
Performance of New and Standard Forage Species and Varieties.
Some forage species under test showed more winter injury following a 
season of high nitrogen fertilization than when moderate rates were used. 
Reed Canary grass, Brome grass and timothy showed little, if any, injury 
in spite of treatment. Narragansett and Vernal alfalfa and Late Finish 
Orchard grass had more severe injury on high nitrogen level plots than at 
lower levels. Flowever, these varieties showed more hardiness than other 
varieties of their respective species. Stands of tall oat grass, red clover 
and Kentucky 31 fescue failed to recover on any plots following the win­
ter of 1958-59.
— Richard A. Southivick
Improvement of Havana Seed Tobacco. A mosaic and black root rot 
resistant variety of Havana Seed tobacco released on a limited farmer 
trial basis showed more lodge resistance and higher yielding capacity 
than other commonly used Havana Seed varieties.
— Richard A. Southivick
Tobacco Seedbeds. Treating "diseased” seedbeds with a dilute water 
solution of calcium chloride has given excellent control for ammonia 
injury. The solution is prepared by dissolving to 3 pounds of calcium 
chloride in 50 gallons of water. Application is made with a sprinkling can. 
Enough solution is used to wet the soil well—1 gallon to 15 to 20 square 
feet of plantbed surface. A light sprinkling with water following treat­
ment is recommended to wash the calcium chloride solution from the 
seedling leaves.
— Richard A. Southivick
Limestone: Reaction with Soil and Crop Response. A test with 
seventeen samples of limestone on an acid Agawam loam indicated a more 
rapid rate of chemical reaction by calcite than dolomite samples. Uptake
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of calcium by buckwheat or millet was related positively with reaction 
rate. The limestone samples were evaluated for reactivity by a method 
modified from El Gibaly and Axley (S.S.S.A.Proc. 19:301, 1955). A corre­
lation of 0.978 was found between plant uptake of calcium from the lime­
stone source and the laboratory reactivity evaluation of the limestones.
— Joseph E. Stcckel and Hrant M. Yegian
Soil-Fertilizer Phosphorus: Alfalfa and Orchard Grass. In the first 
five weeks of growth, the combination phosphate treatment of broadcast 
applications plus band placement under the seed supplied more phos­
phorus to the seedling plants than either treatment alone. The com­
bination treatment supplied to the orchard grass three times more phos­
phorus than band placement under the seed. Alfalfa removed two times 
more phosphorus. Dry matter production was greater from the com­
bination treatment.
— Joseph E. Steckel
Weed Control in Field Corn. To meet the demands of county agents 
and farmers, work has been directed toward developing the most prac­
tical weed control methods in field corn. Recent field trials show that 
the most promising herbicides are triazines (Atrazine and Simazine) and 
ethyl di-n-propylthiolcarbamate (EPTAM). For the best results from the 
triazines, at least inch of rain within ten days after application is needed. 
EPTAM should be mixed 3 - 6 inches deep with the soil after application.
— Jonas Vengris
Quackgrass (Agropyron repens) Control in Field Corn. Many herbi­
cides were tested which might be useful in controlling quackgrass. The 
most effective materials for corn were EPTAM: 4 -6  lbs./Acre applied 
in the spring and mixed with 3 - 6 inches of soil immediately before plant­
ing. Atrazine and Simazine at rates of 4 - 8 lbs./Acre can be applied in 
the fall or in the spring on a prepared seedbed prior to planting. Neither 
EPTAM nor either of the triazines significantly injured corn. These new 
herbicides controlled quackgrass more effectively than Dalapon, a herbi­
cide now commonly used.
Jonas Vengris
Herbicides in Establishing New Grass-Legume Seedlings. For
annual broadleaved weed control in grass-legume mixtures, dichloro- 
phenoxy butyric acid (4(2,4-DB)) gave good results. Rates should not be 
below 1 lb/acre acid equivalent. Legumes were not significantly injured. 
In pure legume stands, EPTAM, at 2-4 lbs /acre, controlled annual grassy 
weeds as well as broadleaved weeds. Pre-emergence applications of TCÀ 
(6-9 lbs./acre) and post-emergence applications of Dalapon (3 lbs./acre) 
were satisfactory in the control of grassy weeds in birdsfoot trefoil and 
alfalfa seedings without significant injury to crop plants. Orchard grass 
was initially injured by these chemicals but later regained normal growth.
Jonas Vengris
Sorghums as a Supplementary Forage Crop. Several of the newer 
earlier strains of forage sorghums were tried out during the past season 
to compare them with the Black Amber variety which is normaly reeom-
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mended. These strains included Norkan, Axtell, RS 301F and two com­
mercial hybrids. Results indicate that during this season the only strain 
that compared favorably to Black Amber was the Axtell strain which was 
developed from the Atlas variety of the South Central states. None of these 
strains yielded as well as the Black Amber strain. Yields in pounds of 
dry matter for solid plantings at Amherst were: Black Amber-9500; 
Axtell-8500; Norkan-6950; RS 301F-5900.
—Martin E. Weeks and Hrant M. Yegian
Field Brome Grass, a New Cover Crop for Tobacco Land. In 1959
Havana Seed tobacco was grown following field brome grass and winter 
rye cover crop on the Kuzmeski farm in North Hadley. Tobacco follow­
ing field brome and 200 pounds per acre of 8-10-10-2 low chlorine com­
mercial inorganic fertilizer was comparable in both yield and quality to 
tobacco following winter rye and 3500 pounds per acre of regular organic 
fertilizer (6-3-6). Field brome returned approximately 5 tons of organic 
matter, mostly as roots, to the soil, which was more than double the 
amount returned by winter rye. A large portion of the nitrogen in the 
organic matter from field brome was liberated during the growing season 
for plant use with a saving of at least 70 dollars per acre in cost of ferti­
lizer for growing tobacco.
— Hrant M. Yegian
DEPARTMENT OF BACTERIOLOGY
RALPH L. FR A N CE IN CH AR G E
“ Come-up” Time Milk Pasteurization. Studies have been completed 
using water bath as well as heat exchanger techniques. D (slope of the 
destruction rate curve) and z values (slope of the thermal death time 
curve) have been obtained for Escherichia coli, Salmonella paradysenteriae, 
Corynebacterium diphtheriae, Streptococcus pyogenes, Salmonella typhosa, 
enterotoxigenic Staphlylococcus aureus and the PR-8 strain of Influenza 
virus when they are suspended in raw milk, 40 % cream, chocolate milk 
and ice cream mix. Water bath studies have been completed on Types 
I, II, and III of the virus of poliomyelitis. Results show that these or­
ganisms exhibit a rather w'de range of thermal resistance in the various 
suspending fluids studied. Results of these studies have also shown that 
our present pasteurization standards are adequate to insure a bacterio- 
logically safe milk insofar as the pathogens studied in this investigation. 
In addition, these results also suggest the feasibility of another pasteuri­
zation standard for processes using higher temperatures and shorter total 
heat exposure times than presently used. These data will be applied in 
the forthcoming year to studies using commercial equipment which has 
been modified so as to obtain a faster process with higher temperatures 
than normally used.
R. B. Read, Jr., Warren Litsky, and R. M. Dutcher
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Studies on the Application of Beta-propiolactone as a Soil Sterilant.
It is well known that the microbial population in soil has an effect on the 
growth and ultimate yield of a given crop. Studies on the actual role of 
the various types of bacteria found in soil in crop growth have been 
difficult, since the activity of a given species of bacteria is often masked 
by another organism present in the soil. It is felt that insight into this 
general problem could be gained by using sterile soil inoculated with 
single as well as multiple species of soil organisms. Since autoclaving 
effects severe changes in the soil, beta-propiolactone is under study as a 
possible chemical sterilant. Results indicate that dry soil can be sterilized 
by the addition of enough 0.5 % beta-propiolactone in aqueous solution 
for soil saturation.
- R. B. Read, Jr.
Beta-propiolactone Sterilization of Carbohydrates for Microbial Fer­
mentation Tests. Since the sterilization of some carbohydrates by conven­
tional autoclaving effects degration of some of these compounds, and 
since carbohydrate sterilization by filtration is a rather time consuming 
process, a study was initiated to determine whether beta-propiolactone 
would be a suitable sterilant for this process. Studies have been com­
pleted of the fermentation reactions of 25 different bacteria on 13 carbo­
hydrates when these substrates are sterilized with beta-propiolactone and 
the results of these fermentations compared with similar studies using 
Seitz filtration for sterilization. The fermentation reactions of substrates 
sterilized by beta-propiolactone have been identical in all cases to those 
of Seitz filtration. In addition, the degradation products of beta-propio­
lactone have been shown to be neither inhibiting nor stimulatory to 
bacterial growth.
R. B. Read, Jr., and Philip Himmelfarh
The Effect of Beta-propiolactone on the Immunogenic Property 
of Cells of Salmonella tjphimurium. The intraperitonial vaccination and 
intraperitoneal challenge studies outlined in the previous report were 
completed and the scope of this study was enlarged to include oral chal­
lenge. Albino mice (CRW strain, Carworth Farms) weighing 15-20 gms. 
and six weeks of age were vaccinated, intraperitoneally, with vaccines 
prepared by treatment of Salmonella typhimurium BA» suspensions with 
from 0.05% to 0.15% concentration of beta-propiolactone (BPL). These 
concentrations of BPL sterilized the bacterial suspension. Immunity 
induced was tested by oral challenge with live S. typhimurium at a con­
centration equivalent to 100 LDs0’s (I,D50 = 8.3 x 10:i). Results were 
evaluated primarily by probit analysis up to and including the 28th day 
after vaccination. The values obtained were erratic and indicate that 
this type of evaluation probably does not truly reflect vaccine quality.
R. B. Read, Jr., and Carolmarie Smith
Bacteriological Study of Sewage Disposal Plants. 1 sing various tube 
dilution and membrane filter methods in a comparative study for enter­
ococci determination in water, it was found that more organisms were
recovered using the azide dextrose ethyl violet azide broths in the former 
M-enterococcus agar in the latter. Both methods were found to give the 
same level of recovery.
— Warren Litsky and Archie Madden
Elucidation of the Metabolism of Acetobacter gluconicum. Through 
quantitative observations of growth with resting cell suspensions and 
oxygen uptake with sonic extracts of A. gluconicum 2G, evidence indicate 
that growth occurs by way of a phosphorylated pathway and that the 
additions of acetate exert a stimulatory effect upon the phosphorylating 
mechanism. The formation of ketogluconate from glucose by a direct 
oxidation is suggested.
— Warren Litsky and Warren Russell
Studies on the Bacteriophage of Streptococcus fecalis. In an attempt 
to find a more feasible and rapid method for distinguishing different 
strains of enterococci, isolations of specific phages from sewage effluent 
were made. These phages are being tested against the various strains and 
species of the enterococci and adaptation studies are also being carried 
out. At this time a specific phage of Strep, fecalis N83 has been found.
— Warren Litsky and Archie Madden
On the Question of Enterococci in Vegetables. Because of conflicting 
reports in the literature, over 165 samples of fresh vegetables from the 
university farm and sewage-sprayed samples were examined for the 
presence of enterococci. At this time no enterococci were found in in­
terior of these vegetables, although streptococci very similar to this group 
were isolated. Studies on these organisms are presently continuing in an 
attempt to ascertain whether the enterococci are found in nature and 
whether they can be used as indices of pollution.
— Warren Litsky and Edward Larkin
The Microbiological Flora of the Bovine Reproductive Tract.
Studies have been initiated recently in an attempt to study the effect of 
the microbiological flora of the bovine reproductive tract on fertility.
— Warren Litsky, R. B. Read, Jr., and Theodore Tzianabos in co­
operation with W. G. Black, Dept, of Dairy and Animal Sciences
Rapid Heat Inactivated Virus Vaccines. So far, two experimental 
vaccines have been developed utilizing the rapid heat technique, one for 
Newcastle disease and the other for influenza, type A, strain PR8. The 
Newcastle vaccine induced substantial serum neutralization and hemag­
glutination inhibition responses in a large proportion of vaccinated 
chickens. It was further demonstrated that one vaccination of 0.5 ml 
volume was as effective in eliciting a strong immune response in vaccinated 
chickens as were two or three of 0.5 to 1.0 ml each, and that the majority 
of vaccinated birds survived challenge with virulent Newcastle disease 
virus. The influenza vaccine has been used to vaccinate chickens, rab-
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bits and guinea pigs, all of which responded with significant serum neu­
tralization and hemagglutination inhibition responses. Experiments are 
presently being conducted with three types of poliomyelitis virus and 
Adenovirus type 1.
— Ray M. Butcher, R. B. Read, Jr., and Warren Lit sky
Poliomyelitis Antibody Production in Mice and Rats by Induced 
Ascites. It has been determined that ascites can be successfully induced 
by Freund’s adjuvant, inoculated intraperitoneally into mice and rats. 
This has been accomplished in 90 per cent of the mice inoculated with an 
average yield of 8.0 mis of abdominal fluid within 14 to 21 days. In 
comparing the responses obtained utilizing adjuvants containing Myco­
bacterium phlei and M. butyricum separately, M. phlei appeared to yield 
more consistently satisfactory results. An experiment is presently in 
progress utilizing the three types of poliomyelitis virus as well as rapid 
heat inactivated and untreated Adenovirus type I as antigens with Freund’s 
adjuvant containing M. phlei. These materials have been used to inoculate 
mice intraperitoneally. The results should indicate both the feasibility 
of preparing specific antisera against viral antigens by this method as well 
as an evaluation of an experimental virus vaccine.
— Ray M. Butcher, Warren Litsky and Bruce Maurer
Alteration of a Cultural Characteristic of a Chick Embryo Adapted 
Strain of MEF1 TYPE II Poliomyelitis Virus. A chick embryo adapted 
type II strain of MEF1 poliomyelitis virus, isolated from a human subject 
by monkey kidney tissue cultur, ewas found in this investigation to have 
lost its virulence for mice by intracerebral inoculation. Chick embryo 
extract passage material, when titrated for virus in HeLa cell tissue cul­
tures, produced a dramatic cytopathic effect. The new variant was 
definitely identified as type II poliomyelitis virus by serum neutralization 
tests with type II antisera.
Ray M. Butcher, Charles L. Goldman, John ,/. Stavros and Warren Russell
An Attempt to Establish Primary and Continuous Tissue Cultures 
of < )r«an Tissues Derived From Domestic and Laboratory Animals.
Attempts have been made to establish primary tissue cultures of a variety 
of tissues from domestic and laboratory animals with the intent of de­
veloping continuous tissue culture lines for isolating and propagating 
animal virus disease agents. The propagation of guinea pig kidney and 
spleen, sheep kidney and spleen, hog kidney and spleen, bovine and ovine 
kidney and spleen, mouse kidney and Cfw mouse tumor as primary tissue 
cultures has been successful. However, none of these tissue cultures 
survived long enough for a second passage to be made. In two instances 
an attempt was made, once with hog kidney and once with guinea pig 
kidney, but neither became established as growing tissue ciiltuies oi a
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second passage. Attempts will continue, utilizing different combinations 
of growth medium and enzymes such as collagenase to establish contin­
uous culture lines.
— Ray M. Butcher, Edward P. Larkin and Warren Litsky 
in cooperation with Julius N. Greenstein, Department 
of Dairy and Animal Science.
Attempt to Propagate Hog Cholera Virus in Tissue Cultures of 
Human and Animal Origin. Blind passages of hog cholera virus are 
presently being made in HeLa tissue culture and a continuous tissue cul­
ture of guinea pig spleen. After 10 passages in each system have been 
completed, susceptible pigs will be inoculated with the final passage to 
determine whether hog cholera virus is still present and if so, whether it 
is still in a virulent form. At the present stage of the investigation, no 
indication of virus proliferation has been detected in the HeLa cell tissue 
culture line, but there is definite evidence of cell destruction in the guinea 
pig spleen line. It is significant to note that there have been no other 
reports to date of a cytopathic effect in any tissue culture system by this 
virus.
- Ray M. Dutcher, Edivard P. Larkin, Warren Litsky and R. B. Read, Jr.
An Evaluation of the Susceptibility of Different HeLa Cell Tissue 
Culture Lines to Viral Agents. Seven HeLa tissue culture lines are 
presently being maintained in the virus research laboratory. A study is 
being made to determine the sensitivity of these different tissue cultures 
to the viruses usually isolated and propagated in them, such as polio­
myelitis and the ECHO and Adenovirus groups. The investigation thus 
far has shown that a HeLa line of clone three cells obtained from the 
National Institutes of Health has become insusceptible to poliomyelitis 
type III. This virus type was originally propagated in this same strain 
which originated from a different laboratory. The virus type and strain 
mentioned produces cytopathic effects in a HeLa line obtained from 
Lederle Laboratories and also in a farm population of HeLa cells obtained 
from the Presbyterian Hospital in New York.
— Ray M. Dutcher, Bruce Maurer and Ethel Ward
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DEPARTMENT OF CHEMISTRY
W. S. RITCHIE IN CHARGE
In Vitro Studies on the Production of Volatile Fatty Acid from 
Single Substances of Known Structure, Particularly Carbohydrates 
by Microorganisms from Mature bovine Rumen. Rumen juice from 
two permanently fistulated cows on fixed diets was used in vitro studies 
on the digestive process. The basic reaction involved the anaerobic 
fermentation of 500 Mg. of carbohydrates in 100 Ml. of rumen juice at 
39°C. for five hours without the addition of further nutrients. Under 
these conditions various sugars produced about the same amount of 
volatile fatty acids. The nitrogen content was lowered, the greater loss 
being affected when the pentose was the carbohydrate substrate. The 
fermentation of all carbohydrates tested eventually resulted in the separa­
tion of a lemon-colored flocculent precipitate. This substance was isolated 
and found to contain approximately 9% of nitrogen. The presence of 
milk or urea was found to aid fermentation. Attempts to arrange the 
sugars on the basis of the rate of depletion (milligrams/hours) proved to 
be impracticable because of the large variation encountered.
— Emmett Bennett, in cooperation with Murray 
Elliot, Department of Animal Husbandry.
Sorption Studies on the Hemicelluloses of Some Non-Woody Plants.
Adsorption studies are being conducted on hemicelluloses of non-woody 
tissue for the purpose of developing procedures whereby they may be 
isolated and fractionated with greater satisfaction and significance. Com­
plexes have been formed with both copper and aluminum. Copper forms 
a complex with both celluloses and hemicelluloses. A complex with 
hemicelluloses may be made to take the gel form; this is not true of cellu­
loses. The formation complexes result in a lower pH, probably as a re­
sult of ion exchange.
—Emmett Bennett
The Chemistry of Raspberry Canes in Relation to Cold Tolerance.
Chief emphasis has been continued toward gaining a better understanding 
of the water relationships in the canes and the chemical composition inso­
far as it may affect cold tolerance. Canes from a hardy and a tender 
variety were used for the investigation. A new and more accurate pro­
cedure was used to determine the amount of water which may be released 
by the tissue under pressure of 14,000 PS1. In general, as winter pro­
gresses, a smaller percentage of the total moisture may be expressed as 
water. The amount of water expressed may vary from a few percent to 
over thirty percent oi the total moisture. Hemicelluloses, soluble 
carbohydrates, and total nitrogen are present in significant amounts. 
Approximately 75% of the total nitrogen is in protein form. Pectic 
compounds are present in small quantities. On an ash-free basis, the 
hemicelluloses of the hardy variety tend to sorb more water than the
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tender variety. This might indicate a difference in structure. Upon 
hydrolysis, hemicelluloses from both sources yield a mixture of glucose, 
xylose, galactose, arabinose, and uronic acids of which xylose is the 
dominant component. The amounts and proportions present are essen­
tially the same from both sources. The linkage is of beta type.
—Emmett Bennett in cooperation with 
Walter D. IVeeks, Department of Pomology
DEPARTMENT OF DAIRY AND ANIMAL SCIENCE
D. J. HANKINSON IN CH AR G E
DAIRY TECHNOLOGY
Germicidal Agents for Agricultural Use. The bactericidal action of 
certain unidentified phenolic substances from cacao shell is being in­
vestigated. Micrococcus pyrogenes var. aureus was found to be much more 
senstitive to the phenolics than Escherichia coli which was only moderately 
sensitive, or to Streptococcus lactis which was the least sensitive. Sodium 
fluoride in concentrations up to 100 p.p.m. had no adverse effect on the 
production of lactic acid in milk, nor did it affect the rate of growth of 
Escherichia coli. While laboratory studies indicated that the shelf-life of 
coleslaw and salad bowl greens would be improved when washed in a 
stabilized chlorine dioxide solution before packaging in "Cello Pack” 
bags, these results were not confirmed in commercial trials. A portable 
milk transfer system (dump tank, pump, and 100-foot plastic hose) was 
effectively cleaned when recirculating a special detergent solution for 15 
minutes at 135°F. This temperature is considerably lower than recom­
mended earlier (160°F.) and appears to be the minimum for this type of 
equipment.
— W. S. Mueller and E. Weingarten
Antioxidants of Cacao Origin for Agricultural Products. Grass 
silage, to which cacao shell w7as added wdien the silo wras filled, was fed to 
cows and the effect on the stability of the milk fat wras studied. Five- 
percent of cacao shell in the silage decreased the oxidative deterioration 
of the milk as measured by the thiobarbituric acid test, which corroborates 
the results from earlier studies in which cacao shell wras fed in the grain 
ration to the cow. The greater portion of the antioxygenic properties in 
cacao shell appears to be a tannin compound which is very similar to 
the catechu-tannin present in Indian Cutch. Cacao shell fed to white 
rats increased the stability of the depot fat. No toxicity was noted when 
cacao pod meal in amounts up to 25-percent of the basal ration was fed to 
white rats. Like cacao shell, cacao pod meal wras found to have consider­
able antioxygenic properties.
—W. S. Mueller, H. Fenner and E. Weingarten
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The Role of Emulsifiers in Dairy Products. Emulsifiers added to 
whole or skim milk in quantities greater than 0.1-percent increase the fat 
content as determined by the Babcock method, but not in proportion to 
the amount added.
—Frank E. Potter
Dairy Plant Automation. A relatively inexpensive control system was 
developed using commercially available component parts for in-place 
cleaning of a short time high-temperature plate type pasteurizer, homo- 
genizer and conducting piping. Essential features included a repeat cycle 
timer, level controls, solenoid steam, water and air valves, and a 3-way 
sanitary valve for diverting to waste. The cycle included: (1) alkali wash, 
(2) rinse, (3) acid wash, and (4) rinse. An eight-month trial indicated 
satisfactory operation of the controls and satisfactory cleaning performance 
when appropriate cleaning compounds were used. Foaming of certain 
cleaners presented a problem in activating electronic level controls. The 
homogenizer was not cleaned satisfactorily by recirculation. Benefits 
include improved labor efficiency, reduced damage to fittings, uniform 
cleaning procedures, better control of water and cleaner usage, and re­
duction of cleaning drudgery.
—John E. Beam and D. J. Hankinson
ANIMAL SCIENCE
Quality in Roughage. ((a). Silage investigations.
1. Cacao shells added to unwilted second cutting forage at the rate 
of 5 per cent of the fresh weight of the forage had no effect on controlling 
the fermentation.
2. A comparison of the toluene distillation method and the oven­
drying method of water determination in silage showed that there is need 
for a more accurate method than either of these two.
(b). The nutritive evaluation of forages for milk production.
1. Two hay types (legume-grass and mixed grass) were supplemented 
during the past winter season with a mixed concentrate (16 per cent). 
Eight individual digestion trials of twenty days duration were run, using 
four cows on each hay type. The ratio technique was used with chromium 
trioxide (Cr20 3) as the indicator.
The grass hay had significantly higher digestibility of dry matter,, 
energy, and fiber, the values for fiber being especially consistent.
Milk production on the grass hay on a par with the legume-grass com- 
ination over a 4-year period appears to be due in part to significantly 
higher digestibility of the fiber in the grass hay. The grain supplement 
appears to have benefited the grass hay more than it did the legume-grass 
combination.
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2. A study of gross energy determination in cow feces using di- 
methylformamide as a primer to start combustion in wet feces, and com­
puting the results on the basis of three methods of determining moisture, 
viz: toluene distillation, freeze-drying, and oven-drying at 80°C., showed 
that there is no advantage in determining energy in fresh rather than in 
dried feces.
—J. G. Archibald, H. Fenner and D. F. Owen, Jr.
(c). Hay drying investigations. During the last two years the drying 
effect of unheated air blown or drawn through partially-cured chopped 
hay was investigated in ten laboratory experiments under uniform con­
ditions. The drying rate was measured as weight loss. In four duplicate 
experiments, the drying rate of air drawn downward was on the average 
9.32 % faster than that blown upward. In two duplicate experiments, the 
drying rate of air blown upward to that drawn upward was on the average 
2.28% faster. In four duplicate experiments, the drying rate of air 
drawn downward to that blown downward was 3.12% faster. The down­
ward air stream settled the hay mass more compactly than wdien it was 
directed upw'ard. This provided a more even distribution of the air flow 
through the hay, which resulted in a shorter drying period. The drying 
rate was greater under vacuum wTien the air stream w'as directed downwards.
—H. Fenner
Antigenic Factors in the Blood of Swine. Fundamental investigations 
into the immunogenetics aspects of blood typing swine are being con­
ducted. The ultimate goal is to correlate production characters with 
blood types as a possible aid to selection.
—L. N. Baker
Physiology and Reproduction in Dairy Cattle. During the fall and
winter, ewres wrere given progesterone to delay heat and ovulation. After 
breeding, eggs were transferred from treated and normal ew^ es to other 
animals to observe development. Treatment with this hormone ap­
parently causes a somewhat lower fertilization rate, but does not interfere 
wdth later development of the fertilized egg into a normal lamb. The egg 
transfer technique is also being used to determine wdiy sheep induced to 
breed by hormones during the spring anestrous season have such poor 
lambing rates.
— W. G. Black, Peggy A. McConnell, F. Fernich and H. Barnes
Pre- and Post-Ovulatory Factors Affecting Fertilization and Embry­
onic Survival in Dairy Cattle. Between October, 1954 and October, 
1959, 350 head of cattle were slaughtered at Massachusetts in the NE-41 
regional research project on dairy cattle fertility. During 1959, emphasis 
was shifted to the estrous cycle to develop cytological standards for the 
various tissues of the reproductive tract in normal cattle and to study the 
histological characteristics of the tissues from cattle writh histories of low 
fertility. Furthermore, normal cows, heifers and calves were treated at
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selected stages of the estrous cycle with exogenous hormones to obtain 
fundamental data relative to the physiology of the reproductive tract in 
open heifers and to achieve single ovulations and corpus luteum forma­
tion in prepuberal calves.
Preliminary results have shown that, at certain stages of the cycle, 
estrogen treatment of normal heifers has caused cystic corpora lutea to 
develop, while in other cases, the regression of the corpus luteum has been 
hastened. Single ovulations have been obtained from prepuberal calves 
following a series of hormone injections and it is planned to continue this 
work and in addition to test the fertilizability of such ova.
It is believed that these investigations, when completed, will yield 
fundamental information relative to the bovine reproductive tract and 
its functions, which will permit more accurate diagnosis, result in more 
successful treatment, and ultimately achieve the elimination of some of 
the causes of reproductive failures in dairy cattle, which are a major 
problem in the dairy industry of the United States.
— R. C. Foley, W. G. Black, J. S. Greenstein, 
G.R. Howe, Peggy A. McConnell
Dairy Sire Evaluation. Forty-five dairy sires of five breeds were eval­
uated for their genetic superiority by adjusting their daughter averages 
for their different production opportunities. This was done by using their 
annual non-paternal stablemate averages and grouping daughters accord­
ing to levels of opportunity (stablemate averages). Also, data was col­
lected for a field study of five measures which adjusted daughter records 
for production opportunity. These were four non-paternal stablemate 
averages—annual, six month season, seven month running and actual 
age—and a fifth measure, the actual herd average.
—S. N. Gaunt
DEPARTMENT OF ENTOMOLOGY & PLANT PATHOLOGY
J. H. LILLY IN CH AR G E
Control of Insect Pests of Shade Trees and Ornamental Shrubs.
To meet the needs of municipal and commercial tree workers and home 
gardeners, work on this project is directed toward evaluating the newer 
pesticides for use in this field.
Pest Control With Hydraulic Sprayers
Eriophyid mites on elm: On small elms, an 18.5 percent Kelthane emulsi- 
fiable liquid (1 quart per 100 gallons) gave excellent control. When ap­
plied to tall elms during calm weather with a 60 g.p.m. sprayer through a 
number 16 or 18 spray nozzle, a 25 percent Malathion wettable powder 
(2 pounds per 100 gallons) gave good control on branches 25 to 30 feet 
high but not on branches 57 to 80 feet high.
Elm Leaf Miner: When applied to small Camperdown elms, a 57 
percent Malathion emulsifiable liquid (1^2 pints per 100 gallons) gave 
excellent control.
Euonymus Scale: On low-growing euonymus and bittersweet vines, 
a 57 percent Malathion emulsifiable liquid (1 quart per 100 gallons) gave 
promising control of crawlers.
Rhododendron Lace Bug: A 57 percent Malathion emulsifiable 
liquid (1^ 2  pints per 100 gallons) gave promising control applied when 
nymphs were abundant.
Spray Injury Tests: An 11.8 percent gamma content BHC emulsi­
fiable liquid, diluted in diesel oil to 0.4 percent gamma content by volume, 
did not injure Scotch, Austrian, eastern white, red, or pitch pines when 
applied to lower part of trunks in July. If repeated testing proves such an 
application safe, it may prove useful against the turpentine beetle in 
southeastern Massachusetts.
— IV. B. Becker
Phenologieal Observations. For the second year, the seasonal 
appearance of various life stages of insects was correlated with the sea­
sonal development of common plants. This was to determine if any such 
relationships exist during the spring and summer which may be used to 
accurately time treatments for control of tiny or obscure forms of insect 
pests (e.g., scale crawlers) which arborists, tree wardens, and home 
gardeners have difficulty seeing. The proper calendar dates for such 
treatments may vary widely from year to year. Observations should 
continue for several years.
— W. B. Becker and D. A. Dame, with the 
assistance of the Department of Botany
Biology of the White Pine Cone Beetle, Conophthorus coniperda 
Schwarz. This insect, which has ruined entire crops of white pine cones, 
is of much concern to foresters. Biology studies in our Connecticut River
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Valley showed that second year cones may be attacked from spring, when 
cones are still very tiny, until midsummer, when cones may be eight 
inches long. The cones are rapidly killed by the attack. It is possible 
that first year cones also may be attacked to some extent. This long 
period of attack lessens the prospects of control by one application of an 
ordinary insecticide.
— D. A. Dame and W. B. Becker, in cooperation with the 
Department of Forestry and Wildlife Management
Effect of Municipal Spraying Practices on Twig Feeding Bv 
Elm Bark Beetles. Once again, cooperative tests were conducted with 
interested towns to study the extent to which their Dutch elm disease 
spray program actually reduced the twig feeding which may result in the 
innoculation of healthy elms with the Dutch elm disease fungus. In two 
municipalities prominent in such work, twig feeding tests conducted in 
laboratory with branches from their sprayed trees showed that protection 
from their April DDT applications varied from good to poor to the tops 
of elms 50 to 70 feet high near the end of the critical twig feeding season 
in July. Their regular spring spraying and one special autumn application 
gave practically no protection the next spring, proving contrary to their 
expectations.
— W. B. Becker andR. A. Mankowsky
Twig Feeding Habits of Elm Bark Beetles. This study is being 
conducted in response to requests of plant pathologists for information 
on the feeding preferences of insect vectors of the Dutch elm disease 
fungus. To date, in laboratory tests still being replicated, twig feeding by 
Scolytus multistriatus Marsham has not varied significantly between Amer­
ican elm, Golden English elm, slippery elm, Japanese elm, or Zelkova. 
In comparison with American elm, such feeding has been less on Hemip- 
telia and more on Siberian elm.
— W. B. Becker andR. A. Mankowsky
Prevention of Insect Damage to Decked Pine Sawlogs M itli 
BHC Emulsion Sprays. For the third year, spraying unseasoned decked 
pine sawlogs in situ with a 0.4 percent gamma content BHC emulsion 
(in water) gave practically complete protection against wood boring in­
sects. About 2,000 board feet of logs (mill scale) were sprayed at Town­
send, Mass. Losses in the sprayed deck approximated 50 cents per 1,000 
board feet while losses in the unsprayed deck totaled almost thirty dollars 
per 1,000 board feet.
In view of some concern over the possibility of taste problems arising 
from mulching various berry crops with sawdust from BHC sprayed logs, 
the Departments of Food Technology and Horticulture cooperated in 
conducting some tests. The results of these studies will he reported by 
the Department of Food Technology.
— W. B. Becker, Department of Entomology and Plant Pathology and 
II. G. Abbott, Department of Forestry and Wildlife Management
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Blood-sucking Flies of Agricultural Importance. Installation of 
cotton cords containing 13.79% parathion and 3.54% Diazinon at the 
rate of 300 linear ft. per 1,000 sq. ft. of ceiling area in three heavily in­
fested poultry houses resulted in excellent control of the little house fly, 
Fannia canicularis (L). through the 1959 season. Field and laboratory 
work is in progress on both the little house fly and the face fly, Musca 
autumnalis Deg.
H. Lilly and P. C. Steve
Biology and Taxonomy of Plccoptera. Thousands of specimens, not 
only of stoneflies but of other aquatic insects, have been collected and are 
now mostly sorted out for detailed study. Periodic collecting of immature 
forms shows that the egg stage must be surprisingly long in most kinds of 
stoneflies. The occurrence of marked fluctuations in abundance of stone- 
flies from year to year has been established. Noteworthy progress has 
been made in techniques of transporting and rearing stonefly naiads; 
a simplified and efficient type of caging has been developed. Many naiads 
have been identified with their adult stages through rearing. Many others 
have been reared through several instars. Preliminary work on growth 
increments, food preferences of naiads, amount of food eaten, etc., on 
several species of stoneflies in different genera has been highly rewarding #
—J. F. Hanson
Pesticide Residues in or on Agricultural Crops. Rates of disap 
pearance of pesticides from alfalfa were studied. Residues of methoxychlor 
were found to decrease logarithmically. Initial deposits of methoxychlor 
applied at same rates to alfalfa 6" and 17" high were greater in former 
but also appeared to "disappear” more rapidly. Preliminary investiga­
tions of methods of determining Thiodan showed them to be unsatisfactory. 
Rates of disappearance of heptachlor and heptachlor opoxide were deter­
mined. Amino triazol in pre-bloom applications at 8 and 16 pounds per acre 
on cranberries resulted in residues on the fruit of .05 and .06 ppm after 
144 days.
—F. R. Shaw, John Kuzmeski C. Tyson Smith andR. J. Lavigne
Insects in Relation to Forage Crops in Massachusetts. Distribu­
tional and ecological investigations of forage crop pests continued. Aphids, 
the plant bug complex, leafhoppers, beetles and grasshoppers were present 
in a numerically descending series. Biological and control studies of the 
Sitona complex continued. Granular heptachlor at 1 lb. actual per acre 
did not reduce Sitona larvae in red clover or alfalfa but yielded reductions 
of 77-95 percent and 68-84 percent respectively in ladino clover and birds- 
foot trefoil. In attempts to control sucking insects, methoxychlor EC, 
Sevin 50 WP and American Cyanamid compounds 12,880 and 18,706 
were each applied at 1 lb. actual per acre. The latter was the most effective.
—F.R. Shaw andR. J. Lavigne.
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Investigations of Losses of Honeybees from Applications of Pesti­
cides and from Bee Diseases, and Methods of Reducing Such 
Losses. Effects of Sevin and Cyprex as contact poisons under field con 
ditions showed the former to be highly toxic to bees at dosages of x/ l  and 
1 lb. actual per 100 gallons of water. Cyprex at 1 and 2 lbs. actual produced 
36.2 percent and 60.2 percent mortality respectively within 5 days. The 
mortality in untreated bees was 36 percent. Residues of Sevin 1 lb. actual 
and dieldrin 0.25 lb. actual per 100 gallons, allowed to weather for 24 hours, 
caused 50 percent mortality of honeybees within six hours after exposure. 
Sevin residues appeared to be less toxic after 96 hours weathering whereas 
dieldrin residues were still highly toxic.
F. R. Shaiv
Effect of Pesticides on Quality of Cucurbits. Cantaloupe, watermelon, 
and Butternut squash were dusted five times at 25 pounds per acre with 
various formulations of malathion, lindane, rotenone, copper, zineb, cap- 
tan, and maneb and compared to treatments of zineb without insecticide. 
All treatments controlled the common insects and diseases but allowed 
infestation by the two spotted mite. Taste tests indicated significantly 
better flavor following malathion-captan on watermelon and zineb only on 
Butternut squash. On cantaloupe the best treatment was rotenone- 
copper, but not significantly so.
— W. D. Whitcomb, Waltham, and I. S. Fagerson
Biology and Control of the Carrot Weevil. Mature carrots in pots 
were much more effective for trapping over-wintering weevils than extract 
of carrot leaves and seeds. Due to cool wet weather, the natural infesta­
tion was lighter than in previous seasons and all insecticide treatments 
give satisfactory control (90 %). The most effective treatment was a pre­
planting soil application of heptachlor at 3 pounds actual per acre followed 
by a spray of 2E heptachlor emulsion at 2 quarts per 100 gallons per acre. 
This treatment also controlled carrot rust fly, wireworms, and cutworms.
— W. D. Whitcomb, Waltham
Control of Plum Curculio in Apples. Both 50-Sevin wettable powder 
3 pounds per 100 gallons and 50-Sevin 1 pound combined with 50 Dieldrin 
3^ 2 pound per 100 gallons gave 96-97 % protection against the plum curculio 
where the natural infestation was 56%.
- W. n. W hitcomb and W. ,/. Garland, W altham
Evaluation of General Purpose Sprays on Apples and Peaches.
A formulation of methoxychlor, malathion and captan with 14 percent 
calcium carbonate applied seven times to peaches and apples caused 4 per 
cent less "shot hole” injury to peach leaves and 8 percent less "frog eye” 
injury to red Delicious apple leaves than a similar mixture containing 6 
percent calcium carbonate. Both formulations gave satisfactory control 
ol major insect pests and the high calcium carbonate mixture was slightly, 
but not significantly better.
— W. D. Whitcomb and II . J. Garland, U altham
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Control of Cabbage Maggot on Early Cabbage. Soil treatments with 
heptachlor granules at 3 pounds actual heptachlor per acre controlled 
cabbage maggot in bare-rooted southern grown plants but not in local 
grown plants in plant bands. The most effective treatments were 2E 
heptachlor emulsion 1 pint in 50 gallons of water applied as a dip for bare 
rooted plants; as a drench to plants in flats; or at the rate of cupful 
per plant in the field. One application of 5 percent chlordane dust 
failed to give satisfactory control.
— W. D. Whitcomb and W. J. Garland, Waltham
Control of Cabbage Maggot in Late Turnips. In a heavy infestation 
where only 4 per cent of the untreated purple top white turnips were 
marketable, treatments with heptachlor sprays, dust, or granules -were 
ineffective. The combination of a soil treatment with heptachlor granules 
at 3 pounds actual per acre followed by a dust of 2.5 percent heptachlor 
at 3 pounds actual per acre gave 84 percent marketable turnips. Similar 
treatments on rutabagas were less effective.
-W. D. Whitcomb and W. J. Garland, Waltham
Apple Maggot Control. With a cool wet season having mean monthly 
temperatures 2 to 3°F. below normal, apple fruit fly emergence reached 
a peak July 24-25 and continued until August 24. The recommended 
schedule of insecticide applications ending about August 5 failed to 
control apple maggot effectively and permitted infestations of 20-30 per­
cent even where a full schedule was applied. A study of susceptibility of 
apple varieties clearly showed that McIntosh is among the least attractive. 
The addition of protein hydrolysate baits to dilute sprays failed to give 
significantly better control.
— W. D. Whitcomb and W. J. Garland, Waltham
Pest Control in Experimental Vegetable Garden. Regular applica­
tions of experimental General Purpose sprays and dusts at weekly intervals 
from June 13 to September 4 were made with formulations containing 
malathion, Sevin, Aramite, and zineb and compared with the standard 
mixture of methoxychlor, malathion and captan. Control of injurious 
insects and disease was very good from all formulations. Plant injury 
to the foliage of beans and beets resulted where Sevin was used at times 
when the residue did not dry for several days. The standard mixture 
produced outstanding yields on beets and potatoes and, except on cucum­
bers, was the most satisfactory formulation. Malathion-zineb spray and/or 
dust produced the best yield on cucumbers.
— W. D. Whitcomb and W. J. Garland, Waltham
Use of Systemic Insecticides on Ornamental Trees. On gray birch 
infested with birch leaf miner, Thimet granules were more effective when 
broadcast than when placed in 4 inch deep holes at spaced intervals, and 
Thimet became effective more quickly than DiSyston. Thimet granules 
failed to control nymphs of the spruce gall aphid when applied in late
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August. In cooperation with the American Cyanamid Company, tests 
showed the presence in birch leaves of the sulfone isomer of Thimet two 
years after application, and no birch leaf miner developed in the treated 
trees, although oviposition punctures were numerous.
./. H. David
Properties and Importance of Some Fungus and Virus Diseases 
of Carnations and Their Control Measures. Soil transmission tests 
with Pseudomonas caryophylii showed that diseased soil uncultivated for 
six months can cause 75 per cent losses in carnations. Two steam steril­
izations (180°F. for thirty minutes) were necessary to obtain effective 
elimination of the pathogen from wood benches. Phaltan, an analog of 
Captan, gave effective control of Zygophiala jamaiciensis and Uromyces 
carophyllimus, causal agents of "greasy blotch” and rust of carnations. 
Another smut, caused by Uromyces violacea was recorded on the variety 
White Littlefield.
—E. C. Gasiorkieivicz, Waltham
Determination of Fungus and Bacterial Pathogens in Commercial 
Propagating Stock of Carnations. Anatomical studies showed deeply 
sunken stomatal cavities in the epidermis of the carnation stem. This 
feature accounted for some of the failures in surface sterilization during 
culturing of carnation cuttings. Agents to reduce surface tension and 
improve wetting were tested. Alkali tolyl methyl trimethyl ammonium 
chloride (10 per cent) was found to be an effective mild disinfectant. 
The culturing procedure was refined by the use of the organic ammonium 
chloride as a preparatory step (15 seconds) to Clorox (1:20) disinfection. 
Fusarium roseum was isolated from basal rotting cuttings from propa­
gating benches. This appears as a new problem in Massachusetts car­
nation culture.
—E. C. Gasiorkieivicz, IT altharn
Chemical Soil Treatments for the Control of Carnation Fusarium 
Wilt caused by Fusarium oxysporum f. dianthi. Post-planting chemical 
treatments with twelve candidate compounds were not conclusive due to 
unfavorable environmental field conditions for Fusarium wilt. Bulb 
inoculum of Fusarium was provided by growing the pathogen on vermi- 
culate impregnated with Czapek’s medium. Light losses (maximum ol 30 
percent) in check plots were attributed to the unseasonable wet and cool 
summer rather than due to the treatments.
E. G. Gasiorkieivicz, Waltham
Effect of Carnation Mosaic, Carnation Streak and Carnation Yel­
lows on the Production of Carnation Flowers. A seedling variety 
54-Pink was indexed by bioassay tests to be virus-free and was established 
in mother blocks. Streak infected Rasmussen’s Lavender Rose variety 
was increased for graft transmission studies.
C. Gasiorkieivicz, II altharn
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Determination of Fungus and Baeterial Pathogens in Commercial 
Propagating Stock of Geraniums (Pelargonium). Clonal selections 
of pathogen free geraniums, varieties Olympic Red, Enchantress, Pink 
Fiat, and Victory Red, were distributed to interested propagators. Forty 
plants, 10 each of a variety, yielded 1427 cuttings which have been in­
creased to establish 5,000 plants in the production block. The longevity 
of Xanthomonas pelargonii in old infected soil and pots was determined 
to be over twelve months. Repeat tests with oxyquinolene sulfate (250 
p.p.m.) and streptomycin ■ 111 ate (200 p.p.m.) were negative for control 
of bacterial blight. Gibberellic Acid (50 p.p.m.) increased yield of cuttings 
on foundation block when used in late spring. Winter applications were 
ineffective.
-E. C. Gasiorkiewicz, Waltham
Chemical Treatments for the Control of Forcing Lily Diseases and 
Their Effect on Production and Quality. Root rots are the major 
causes of forcing lily losses. Preplanting chemical treatments decreased 
root rot. There were no significant effects on the number of blooms, 
amount of scorch, or number of yellowing basal leaves. Height of plants 
was variable as was blooming date. Treated plants bloomed earlier than 
untreated checks.
Infection Cycle and Control of Peach Canker Caused by the Fungus
Fusicoccum amygdali Delaer. A new cycle of infection of the current 
season’s vegetative shoots begins in September after Golden Jubilee har­
vest and it continues throughout the autumn season. Protection of the 
trees during this period with fungicide has obtained good control. Captan 
and Glyodin combined were applied from September 5 to November 7, 
and lime sulfur 7 gallons-100 gallons water on November 14, 1958 (90 per­
cent defoliation). Lime sulfur was repeated April 18, 1959. A succes­
sion of tabulations from November 17, 1958 to April 30, 1959 (pre-pink 
bud stage) showed that infection was present at the nodes of shoots in a 
range of 13.6 to 22.4 cankers to 100 linear feet of shoots, compared to 
72.8 cankers on unsprayed trees (tabulation, November 17, 1958). The 
control of spring season’s infections is obtained by the schedule for 
brown rot. Thorough pruning in the dormant and spring seasons and the 
burning (sanitation) of the debris have contributed to the successful con­
trol of the disease.
—E. F. Guba. Waltham
Root Diseases of Parsnip and Control Measures. Effort was con­
centrated on "root spot.” In Massachusetts the disease is especially 
common on carrot, appearing as small cavities in the periphery of the 
roots. The cavities are invaded by secondary decay organisms, notably 
Fusarium and Alternaria and the bacterial soft rot organism. There are 
no foliage symptoms. The cavities originate in the parenchyma cells 
and extend through the cortex to the surface of the root. The trouble 
appears to be more important in wet land; more important where the soil 
is leached, and less where a complete fertilizer is used. The fundamental
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cause of the trouble in the area of physiology has not been established. 
The Waltham Hicolor variety has been more seriously affected than other 
varieties. Reports from California attributing the disease to Phytomonas 
carotae (Kendrick, Bergey et al) could not be confirmed. Agreement is 
with more recent reports recognizing the physiologic character of the 
disease. A monograph of parsnip diseases is under preparation.
E. F. Guba, Waltham
Holly Die-Baek and Its Control. Repeated isolations from blighted 
holly have yielded the same bacterial organism. The disease is serious 
in the spring season, first appearing in May. The pathogenicity of the 
organism was established by artificial inoculation techniques with pure 
culture. Lilac and apple are not susceptible. This is the first reported 
bacterial disease in the family Aquifoliaceae. The organism is given the 
name Corynebacterium ilicis Mandel & Guba n.sp. Infection causes a black 
spotting and blighting of the new foliage and progresses into the petiole 
and shoots, then is followed by secondary decay organisms notably by 
Fusarium sp. Infection is not vascular and systemic. Secondary infec­
tion after the spring season is negligible. Treatment of holly with zineb, 
phenyl mercury and glyodin fungicides combined and with Agri-mycin 100 
(streptomycin 15 per cent) through the spring season’s infection period 
has not given satisfactory control. Susceptibility and immunity occur 
among distinct clones of Ilex opaca Ait. Other species are immune.
—E. F. Guba, Waltham, and Manley Mandel, Amherst
Systematology, Ecology and History of the Monochaetia and Pest-
alotia. Complete monograph of the fungus genera Monochaetia and 
Pestalotia (four typewritten volumes) was revised and edited by numerous 
authorities. These fungi have been brought together into an orderly state 
of understanding and classification, including all the salient knowledge 
and literature pertaining to each species. The Research Council, Uni­
versity of Massachusetts, provided funds for the final typing of the manu­
script. A substantial grant to subsidize its publication was awarded by the 
Foundation for Microbiology, Rutgers University. Manuscript was sub­
mitted to the American Academy of Arts and Sciences on September 28, 
1959, for consideration for a monograph prize in the area of the physical 
and biological sciences. Publication by the Harvard University Press is 
contemplated.
E. F. Guba, W altham
Investigations of Fungicides That Promise Value in Apple Disease 
Control. Thirarn, lime sulfur (liquid) and captan were compared in the 
pre-bloom period (1958). Thirarn and captan were compared at calyx; 
phenyl mercury (Coromerc) was added to I hiram and captan at first 
cover. Epsom salts (20 lbs.) was added to Thirarn and captan at second 
and third covers (June 11, 20). No harmful effect was observed on any 
variety receiving these treatments in the season of 19o8 and scab control 
was excellent. In the season of 1959 comparisons were made of Cyprex,
glyoxide, thiram and captan. Cyprex and glyoxide russetted Rhode Island 
Greening, Baldwin and Golden Delicious apples. Thiram and captan left 
a good finish. Red Delicious apples were not affected by any fungicide. 
Scab control was excellent. Apples from these comparative fungicide 
treatments will be stored and tabulated for blue mold decay.
—E. F. Guba, Waltham
Miscellaneous Studies.
Tomato seed stocks from Walters, Florida Agricultural Experiment 
Station; Holmes, Rockefeller Institute; and Kerr, Ontario Horticultural 
Research Station showed immunity to the common strain of tobacco 
mosaic in exploratory trials. They were crossed with susceptible Waltham 
Mold Proof Forcing for inheritance studies. The Fi generation of these 
crosses is now growing.
—E. F. Guba, Waltham
SHADE TREE LABORATORIES 
m . a . M cK e n z i e  in  c h a r g h
General Program.—In 1959 approximately 20,000 specimens, including 83 
different kinds of trees, were examined in laboratory and field investiga­
tions. Requests involved primarily the control of pests, but also included: 
tree selection, planting, care and non-parasitic troubles—especially fill 
damage, girdling roots, and construction complications.
—M. A. McKenzie, F. W. Holmes, C. S. Chater, H. W. Gilbertson
Dutch Elm Disease. From 1941 to June 30, 1959, 72,542 diseased elms, 
including 11,837 afflicted elms found for June 1958-59, were reported 
in 342 towns in all 12 counties on the Massachusetts mainland and the 
two Island Counties of Dukes and Nantucket. The first time diseased 
trees were found on Nantucket was in 1959, while diseased trees were 
found previously in all other counties.
—M. A. McKenzie, F. W. Holmes
Oak Wilt. The disease is caused by Ceratocystis fagacearum (Bretz) Hunt 
(=  Endoconidiophora fagacearum Bretz). The disease has not been found 
in Massachusetts, but the destruction of oaks has been serious in 18 
other States. Currently, throughout the Commonwealth extensive injury 
to white oak resulted from infestation by the solitary oak leaf miner. As 
might be expected, numerous inquiries have been received as to whether 
the widely-publicized oak wilt was involved in this oak damage. The oak 
wilt was not involved and, fortunately, no erroneous reports appeared in 
the press.
—M. A. McKenzie
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Winter Injury. This catchall term evidenced a very definite expression on 
all types of evergreens in 1958-59. Thousands of trees in nurseries were 
killed outright, while more or less destructive browning of tops, sides and 
patches of foliage on ornamentals in landscape settings was observed. 
Less severe injury occurred on deciduous trees. In retrospect, the cause 
has been attributed to lack of snow cover, relatively deep freezing of the 
ground with concurrent excessively strong, drying winds.
—M. A. McKenzie
Distribution in Massachusetts of Sexual-compatibility Strains of
Ceratocystis ulmi (Buisman) Moreau. Cultures of the Dutch elm disease 
fungus from 229 Massachusetts cities and towns have been tested in the 
manner described on page 52 of Mass. Agr. Expt. Sta. Bull 503. In 219 
of these locations strain A occurred and in 13, strain B. Both strains were 
found from Wrentham, Plainville, and Hingham, but in no cases have 
both strains been found in the same tree, contrary to the results of Swingle 
and of Shafer and Liming. Additional cultures are being tested.
Perithecial formation, with its nuclear fusion and genetic recom­
mendation and therefore possible development of new pathogenic strains 
of C. ulmi, may be expected to occur wherever strains A and B are present 
in the same tree. Resistant elms would serve as a sort of genetic sieve, 
selecting from such new pathogenic strains any by which these trees could 
overcome. Accordingly, disease-resistant elms planted in or near towns 
where strain B has been found (Gloucester, Manchester, Nahant, Hing­
ham, Hanover, Duxbury, Kingston, Carver, Tisbury, Nantucket, Wrentham, 
Plainville, and Seekonk—all in eastern Massachusetts) should be watched 
closely and destroyed especially promptly if they contract the Dutch elm 
Disease.
- F. W. Holmes, J. S. Demaradzki
Pectic Enzymes and Dutch Elm Disease. Ceratocystis ulmi (Buisman) 
Moreau, pathogen of Dutch elm disease, was reported in 1954 (Holmes, 
Ph.D. thesis) to produce a pectic enzyme in culture. A pectinase could 
cause wilt in elms. However, the enzyme never has been found in sap of 
diseased elms. Small quantities of xylem fluid were obtained from elms 
by vacuum, plus measures to avoid the retardant effect of the menisci in 
the wood vessels: clipping off successive bits from the free end of the 
branch, or allowing fluid to enter the free end. The motion of phosphorus 
32, in 0.1 N HC1 solution, through elm branches was traced with a Geiger- 
Muller tube. Despite diffusion into the sap, this technique indicated that 
essentially all available xylem fluid was collected by the above clipping 
method.
Sap from diseased and healthy elms was mixed with aqueous solu­
tions of 1% pectin or 0.5% sodium polypectate. Xylem fluid caused 
sodium polypectate to jell unless it was first dialyzed against stmed cold 
distilled water for 1 hour. At intervals, rates of flow of these mixtures 
were determined in Ostwald viscosimeters in a stirred water bath at 31°C.
Sap taken from diseased elms and kept frozen several months or sap taken 
from diseased elms in midwinter revealed no pectinase activity. Sap 
taken from diseased elms after leaves expanded but before first wilt ap­
peared, when mixed with 0.5 % sodium polypectate solution, produced a 
steady decrease in viscosity in one test. In subsequent tests, sap from 
elms already wilted showed no enzyme activity. Fluid from diseased elms 
has been concentrated by drying under vacuum for further tests.
—F. W\ Holmes, J. S. Demaradzki, H. S. Clark, 
A. P. Cox, W. C. Feldman, Jr., F. T. Kuzmiski
Salt Injury to Trees. For 5 years roadside trees were salted weekly: 
some 52 times per year over their roots; others 15 times in winter only, 
by run-off from banked road curves. Chloride remaining in their dried 
dormant twigs Nov. 1958 was compared with that in dried leaves Sept. 
1958 and soluble salts in dried soil June 1958. Checks (1 oak, 1 walnut, 
1 maple) in presumably unsalted woods had .01-86 %, .024-048 % and 0 ppm. 
respectively. A dying sugar maple, after 186 treatments each of 10 
pounds sodium chloride per week, had .68%, 3.64%, and 800 ppm. Of 
other trees similarly treated (2 sugar maples, 1 white oak, 1 black birch, 
1 white pine, 2 walnuts), all but 1 walnut and the oak died. These 2 trees 
showed no symptoms. Their analyses: oak .05%, .08%, 82 ppm; wal­
nut .12%, .42%, 82 ppm. Of trees similarly treated, but with calcium 
chloride (1 American elm, 1 sugar maple, 1 black oak), the elm and maple 
had stunted yellowish foliage but the oak showed no symptoms. Their 
analyses: oak .03%, .04%, 260 ppm; maple .11%, .10%, 260 ppm; elm 
removed before sampling.
Maples salted in winter only showed no symptoms. Their analyses: 
.05-.07%, .12-,29%, 0-15 ppm. except 1 maple whose foliage contained 
1.17% chloride but showed no injury. Although their foliage contained 
several times as much salt as that of check trees, their dormant twigs and 
soil contained no more than checks. This contrast between high foliar 
chloride content and low soil and dormant twig chloride content 
suggests that most of the chloride taken up by the trees accumulated in the 
leaves, and was sloughed off when the leaves fell. In all treated plots, the 
grass died in 2 years. Winter-only salt applications continue.
—F. W. Holmes, D. F. Owen (Feed, Fertilizer, and Dairy Laws 
Control Services), J. S. Demaradzki, H. S. Clark, A. P. Cox, 
W. C. Feldman, Jr., F. T. Kuzmiski
Tests for Control of Tree Pests.
1. Cherry and hawthorn sawfly leaf miner, Profenusa canadensis 
(Marlatt). Hawthorn trees were sprayed May 12 and May 22, 1958, for 
control of the cherry and hawthorn sawfly leaf miner. Malathion 57 % 
emulsifiable concentrate was used at the rates of I)/*} pt. and 1 qt./100 
gal. water. Lindane 20% emulsifiable concentrate was used at the rates 
of 1 pt. and 1 Yi pt./100 gal. of water. Each concentration gave good con­
trol with the exception of the 1 Yl pt. malathion which gave poor control.
2, Sycamore anthracnose. Twenty sycamore trees were sprayed with 
various fungicides to evaluate their effectiveness in controling anthracnose. 
The materials and amounts used per 100 gallons of water were:
1 pint phenyl mercuric acetate 10 %
1 pint phenyl mercuri triethanol ammonium lactate 7.5 %
2 lb. zineb 65 %
Yl pint phenyl mercuri triethanol ammonium lactate 7.5 % 
plus 1 lb. fetbam
After a single application on April 22 of either of the mercury sprays, 
12.5 per cent of the leaves were infected on sprayed trees. On unsprayed 
trees 48 per cent of the leaves -were infected. When the April 22 appli­
cation of phenyl mercuri trienthanol lactate 7.5% -was followed by two 
successive sprays applied May 6 and May 16 of either 2 lab. zineb or pint 
phenyl mercuri triethanol ammonium lactate 7.5% plus 1 lb. ferbam, 
there -was less than 5 % infection on the sprayed trees. Further tests will 
be conducted.
3. Oak anthracnose. Five white oaks were sprayed -with phenyl 
mercuri triethanol ammonium lactate 7.5 % on April 23. This was fol­
lowed by two successive sprays of zineb 65 % on April 30 and May 13. 
Less than 1 percent of the leaves on the sprayed trees was infected, while 
infected leaves predominated on unsprayed trees.
—C. S. Chater, H. W. Gilbertson, Waltham
Control of Weeds in the Nursery by Chemical Sprays. The most 
satisfactory treatments to prevent re-grow-th of -weed seedlings in freshly- 
cultivated nursery stock have been Diuron at } tj-l lb. per acre, and Sima- 
zine at 2-4 lbs. per acre. Neburon at 4-8 lbs. per acre did not satisfactorily 
control weeds. Both substituted ureas produced severe chlorosis on 
Ilex crenata convexa. Simazine did not injure Taxus at applications up to 
20 pounds per acre in one year.
In preplanting treatments for nursery beds, DMTT (Mylone) injured 
nursery plants when applied at recommended rate to plants set 10 days 
after treatment. At the same interval of time, SMDA (Vapam) and Methyl 
Bromide were satisfactory. Sugar cane bagasse, granular CIPC, and bark 
mulch ranked in that order for suppressing w eed growth following planting.
II. L. Ticknor, J.R. Havis, P. F. Bobula, Waltham
Rapidity of Growth of Nursery Stock. Clonal propagation of mountain 
laurel ( Kalmia latifolia) by nurserymen has not been practical due to 
unpredictable variation in success ol rooting. Cuttings from thirteen 
individual plants, selected for desirable pink blossoms, yielded from zero 
to 70 percent strongly rooted cuttings that developed into acceptable 
plants.
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Cuttings of Rhododendron catawbiense grandiflorum were rooted in 
various kinds of plant containers. Results in percentage of well-rooted 
cuttings were: Basswood plant bands 75, Bird No. 10 plant bands 56, Val 
peat pots 34, and control (open bench) 70. The containers provided 
convenient vehicles for the removal of the rooted cuttings from the 
propagating bench and aided in keeping the roots intact.
— R. L. Ticknor and P. F. Bobula, Waltham
Herbaceous Perennial Trials. Planting of a redesigned garden of 
herbaceous perennials and its complementary plantings of woody orna­
mentals has progressed at a reasonably satisfactory rate. The primary 
purpose of establishing a redesigned garden is to afford a means of pre­
senting to the public some of the more desirable ornamental plants in a 
garden of contemporary design which, relative to its expanse, will require 
a minimum of maintenance.
—P. F. Bobula, H. E. Fordham, R. L. Ticknor, Waltham
Hardiness in New England of Commercially Available Rhodo­
dendrons and Azaleas. Winter hardiness of the various rhododendrons 
and azaleas in New England is of interest to commercial nurserymen. 
The severe winter of 1958-59 provided periods of low temperature of 
sufficient duration and intensity to expedite observations on the survival 
of evergreen azaleas planted in the field.
Observations on winter survival of 75 four-year old evergreen azaleas 
indicated the following grouping according to vegetative hardiness: (1) The 
following varieties are likely to be suitable for planting in New England: 
Alice, Boudoir, Herbert, John Caerns, LaRoche, May Glory, Mildred Mae, 
Miriam, Old Faithful, Red Bird, Royalty, P2G and 51G; and (2) the fol­
lowing varieties are not likely to be suitable: Addy Wery, Amoena, Char­
lotte, Chinook, Clarion, Corsage, Copperman, Corydon, Emblem, Ethelwyn, 
Favorita, Fedora, Gretchen, Hinodigeri, Lady Lilac, La Lumiere, Mello 
Glo, Mossieana, Othello, Pilgrim, Pink Rosette, Progress, Purple Splendor, 
Red Progress, Revery, Rosebud, Sherwood, Sherwood Red, Sibelius, 
Souvenier, Sprite, Tartar, Viola, 46G, and H12G.
— R. L. Ticknor and P. F. Bobula, Waltham
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FEED, FERTILIZER, AND DAIRY LAW CONTROL SERVICE
JOHN W. K U Z M E S K I  IN CH A R G E
The Feed and Fertilizer Control Service operations required by law 
are reported in annual bulletins.
Dairy Law Control Service. All milk inspection laboratories in the 
Commonwealth were visited at least once to check apparatus and general 
conduct of work. Upon submission of satisfactory evidence of proficiency, 
75 certificates were issued to applicants, qualifying them to test milk and 
cream for milk fat content. Also, 5020 pieces of Babcock glassware were 
calibrated, and 130 centrifuges were checked.
—P. Korpita, J. Conklin
Soil Testing Service. A total of 1910 soil samples were tested and re­
sults reported to the University lawn and crop specialists for fertilizer 
application or other recommendations.
—B. Gersten, E. Vlach
Analy tical Work for State Purchasing Agent. A total of 1023 samples 
of feed, fertilizer, and other materials were analyzed and/or examined 
microscopically to determine whether State specifications were met. The 
Control Service calculated the amount of penalty rebate to be imposed 
whenever materials failed to meet specifications.
— Entire Staff
Foliar and Tissue Analysis. In cooperation with other departments’ 
research and other projects, determinations were made for K, P, Ca, Mg, 
B, etc., on apple, blueberry, tomato, carnation, etc., tissues and leaves. 
The data were used to determine extent of nutritional deficiencies and to 
plan fertilizer treatment. Reports involving this work are given under the 
departments originating the projects.
—B. Gersten, D. Owen, S. Richards, A. Spelman, E. Vlach
General Analytical Work. Samples from Extension Service, County 
Agents and other citizens of the Commonwealth were analyzed whenever 
circumstances seemed to warrant such analysis. Viscera of animals and 
other materials were examined for poisons, usually in cooperation yvith 
the Veterinary Science Department.
Entire Staff'
Thiodan Residues on Alfalfa. Fedaral Northeast Project 36. See 
report of F. R. Shaw, Department of Entomology & Plant Pathology. 
Preliminary work was done seeking to establish the rate of disappearance 
of the pesticide Thiodan, sprayed on Alfalfa. The method submitted by 
the manufacturer was found to give unreliable results. The work is 
continuing.
—C. Smith
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Amino-triazole (Weedazole) in Cranberries. In a pre-bloom experiment, 
the Cranberry Field Station sprayed the State Bog at a level of 8 and 16 
lbs./acre. The residues were found to decline from .10 and .16 ppm re­
spectively on September 2 to .05 and .06 ppm on September 30.
—C. Smith
CRANBERRY EXPERIMENT STATION 
East Wareham, Mass.
C. E. CROSS IN C H A R G E
The 1958 cranberry crop on the State Bog totalled 760 barrels, the 
heaviest crop in recent years. The Massachusetts crop totalled 598,000 
barrels, at least 40,000 barrels above the 10-year average. This production 
is the more remarkable because it was raised on only 12,900 acres, as 
compared with 15,000 acres in production in 1948 and 1949. In contrast 
to the drought of 1957, the growing season of 1958 was cool and wet 
without serious extremes.
The national cranberry crop was the second largest of record at 
1,165,600 barrels, the fifth million-barrel crop in the last six years. Be­
cause of heavy production, strong advertising and promotion programs 
were launched. These, coupled with a good response from consumers to 
vitamin-fortified cranberry juice, have kept the market firm and growers 
have operated at profit levels.
C. E. Cress
Weather Observations with Reference to Frost Protection. Nine­
teen frost warnings were issued for frost hazards on 14 nights in the spring, 
while 15 warnings were issued for 9 nights in the fall. The estimated loss 
to frost in the spring was 18,000 barrels, most of the loss being suffered 
on June 4 and 6, when temperatures fell to the middle to upper twenties. 
The frosts of October 5 and 6, with minimum temperatures as low as the 
middle teens, caused an estimated loss of 3000 barrels. Most of the crop 
had been harvested and what remained was readily protected by flooding. 
There were 186 subscribers to the telephone frost warning system.
The most outstanding feature of the year was the bitterly cold, dry 
weather of December 1958 and January 1959 which caused extensive 
winter desiccation of cranberry vines and reduced the prospective crop of 
1959 by 50,000 barrels.
—C. E. Cross, G. B. Rounsville, J. R. Beattie
Keeping Quality Forecasts. A preliminary keeping quality forecast 
was issued on April 3, 1958, indicating that none of a possible 10 points 
favored good keeping. A final keeping quality forecast was issued on 
June 4, 1958, indicating that only 2 of a possible 16 points favored quality.
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With this dreary prospect, Massachusetts growers treated a record-breaking 
3000 acres with fungicides, representing an estimated 40% of the crop. 
This, plus a cold June, and tardy maturity of the crop led to an overall ap­
praisal of good keeping-quality fruit in the marketing season of 1958. 
This represents the first year in which fungicides may have been said to 
have reversed the expected keeping quality of the cranberry crop.
—C. E. Cross, G. B. Rounsville, J.R. Beattie
Weed Control in Cranberries. A mixture of ester brush killer and 
kerosene at 1:20 when applied by the wiping method is excellent for 
burning off the above ground parts of loosestrife (Lysimachia) and also 
gives a partial control of this plant. The cranberry plant tolerates the 
No. 2 fuel oil and kerosene mixture better at a ratio of one part fuel oil 
to 2 parts kerosene. This mixture is fully as effective for weed control 
as the old 1:1 ratio. Wild roses are effectively controlled in the fall by 
Stoddard Solvent at 500 gals, per acre. Hardhack (Spiraea) is another 
weed controlled by amino-triazole at 8 lbs. actual per acre in the fall. 
The dimethylamine salt of 2,4-D is as effective for burning the top of 
three-square grass (Scirpus) as the triethanolamine salt. Simazine con­
tinues very promising for selective control of summer grass (Agrostis) 
and also as a pre-emergent control for annual weeds. Preliminary weed 
control tests were made with fenac, falone, atrazine, dybar, and several 
other experimental compounds.
—C. E. Cross and I. E. Demoranville
Flooding Management in Cranberry Bogs. The "late-water” area of 
the State Bog yielded a significantly smaller crop following complete 
flood protection in the winter of 1957-58. The point now appears reas­
onably proved that prolonged winter and spring floods reduce the crop, 
while prolonged spring flooding following maximum reasonable exposure 
in the winter does not. Repeated "late-holding” gives rise to an objection­
able growth of mosses.
—C. E. Cross
Injurious and Beneficial Insects of the Cranberry. A low-gallonage, 
low pressure concentrate spray of 25 gallons of 4X parathion spray per 
acre controlled black-headed fireworm, blunt-nosed cranberry leafhopper, 
cranberry fruitworms and Sparganothis fruitworms. Applications of a 
3X malathion plus DDT wettable powder spray with a hydraulic sprayer 
at the rate of 100 gallons per acre also effectively controlled the same 
insects, plus cranberry weevil. Parathion at one pound actual per acre, 
and malathion at 1}/^  pounds actual per acre, gave an 85 % kill of cranberry 
fruitworm eggs. Southern red mite was controlled with 1.5 pounds of 
Kelthane and 1.5 pounds of chlorobenzilate per 100 gallons, 300 gallons 
per acre. Cranberry fruitworm control was good with Phosphamidon, 
Sevin, Delnav, Guthion, Thiodon, Dibrom and Parathion. Dibrom caused 
an objectionable callous tissue growth on cranberry fruit.
— W. E. Tomlinson, Jr,
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Cranberry Diseases. Phaltan, zineb and maneb gave better control of 
cranberry fruit rots than ferbam, bordeaux mixture. Glyodin and nabam 
did not give satisfactory control. Results of tests using phenylmercury 
lactate were inconclusive.
Cranberries picked by machine broke down faster in storage than 
those which had been scoop-picked. Holding berries at 40°F. reduced 
storage losses by 60% when compared with berries held in common 
storage.
—B. M. Zuckerman
Nematodes of Small Fruits. Forty-one known or suspected plant para­
sitic nematodes were identified to genus or species from cranberry soils. 
A total of 482 soil and root samples were processed, including 127 samples 
from hosts other than cranberry. 177 pots which contained cranberry 
cuttings, blueberry cuttings, and tomato seedlings were established in the 
greenhouse for use in pure culture and pathogenicity studies. Of the two 
principal types, members of the genus Trichodorus have been successfully 
propagated in pure culture in the greenhouse. Hemicycliophora, the other 
principal form, is represented on cranberries by a complex which may 
represent at least two undescribed species and three described species. A 
female in the Ecphyadophora, the first female reported from this genus, 
was found in cranberry soil. This genus had previously been described 
from a single male specimen. Non-parastitic forms were successfully 
propagated in aerated liquid culture. A method of isolating nematode 
exometabolites using dialysis membranes as a research tool is under in­
vestigation. A method for concentrating nematodes from the Baermann 
funnel was developed. Of 3 nematocides applied to cranberries by the 
soil drench technique, only American Cyanamid 18133 at the 6 to 8 
gal./acre levels reduced nematode populations. Nemagon at 6, 8, and 10 
gals./acre significantly reduced yields. Other chemicals at dosages used 
were not phytotoxic, though some reduction in yield was noted.
—B. M. Zuckerman
Blueberry Diseases. A study in which 22 fungi found on blueberry 
stems were described has been completed. Long-range pruning experi­
ments aimed at reducing economic losses due to 3 of these fungi were 
initiated in 1959.
- B. M. Zuckerman
Varieties. A bulletin is being printed.
- F. B. Chandler
Breeding. Crosses of cranberries were made, using Black Veil, Center­
ville, Searles, Stanley, 28 and 8. It is hoped that seeds from these crosses 
will produce fruit which is early and more palatable and high producing 
than the present varieties.
—F. B. Chandler
41
P r u n in g . Because of the favorable results of the last year, more pruning 
plots have been started.
-F. B. Chandler
Fertilizer. The continuation of the fertilizer work indicates twenty 
pounds of nitrogen from a 1-2-1 ration is best.
—F. B. Chandler
Water Relations. A continued study of water relations indicates cran­
berry bogs are operated much too wet. Only in plots with built-in drain­
age and with the water table kept two and a half feet below the bog surface 
were tensions of .08 atmosphere observed. In other locations, no tension 
was observed.
—F. B. Chandler
Fresh Fruit Quality Control Studies. The purpose of the 1958 study 
was to determine the effect of fungicides on the shelf life of fresh cran­
berries displayed in stores with and without refrigeration. An analysis 
of 452 store samples showed that fungicide treatments reduced losses by 
20 per cent; the reduction being more apparent on berries displayed in 
stores without refrigeration. The value of fungicides as a means of ex­
tending the shelf life of fresh cranberries is based on only one year’s work. 
Complete refrigeration in stores reduced losses by 55 per cent, substan­
tiating previous years observations. Berries displayed with refrigeration 
had a shelf life of about three weeks. Packages of berries lost an average 
J^-ounce per week.
/. R. Beattie, I. E. Demoranville
DEPARTMENT OF FOOD TECHNOLOGY
W . B. ESSELEN IN CH AR G E
Thermal Destruction Kinetics ot Sporeforming Bacteria at the 
Intermediate pH Range. Sporulation and recovery media and tech­
niques were developed for Bacillus coagulans var. thermoacidurans, Clos­
tridium sporogenes, Clostridium pasteurianum and Clostridium thermosac- 
charolyticum. The proper buffer systems for the establishment of the 
basic thermal death kinetics of the above organisms over the pH range 4.5- 
5.3 were also developed. Thermal death kinetics were determined in both 
buffer systems and a model medium-acid food product, spaghetti meat 
sauce. Heat transfer data for the test food product were obtained and the 
theoretical thermal process was established. Inoculated pack runs were 
undertaken to confirm the computed theoretical process.
Homed M. El-Bisi and K. Tsuji
The Growth Kinetics and Biochemical Activities of Psychrophylic 
Bacteria in Cottage Cheese. The morphological and physiological 
characteristics of thirteen different species of psychrophylic bacteria 
involved in the spoilage of refrigerated foods in general, cottage cheese in 
particular, were confirmed. The growth kinetics, pH, titratable acidity, 
free fatty acids, total nitrogen and free amino acid nitrogen were de­
termined for Achromobacter lipolyticum (Brevibacterium lypoliticum, 
Alkalegenes metalkalegenes and Pseudomonas fragi over six different incuba­
tion temperatures (6 to 20° C.) Work is still in progress to determine 
the same for the remaining ten organisms. Fresh cottage cheese directly 
from the setting vat with a total viable count usually less than 200/gm., 
packed in 10-gm. portions in 8-oz. glass jars with loose caps is the test 
medium being used.
-Homed M. El-Bisi and C. /. Camber
The Growth Kinetics of Psychrophylic Organisms in Ground Beef.
Work is in progress to establish the growth kinetics of certain psychro­
phylic bacteria, involved in the spoilage of refrigerated meats in general. 
Frozen, thoroughly cleaned and aseptically prepared ground beef writh a 
total viable count of about 400/gm., packed in 10-gm. portions in 8-oz. 
glass jars with loose caps is the test medium being used. Preliminary 
tests covering the cultural characteristic, enumeration, effect of pH on 
growth rates, effect of the inoculum level and incubation temperature on 
subsequent growth rates and the growrth patterns in Trypticase Soy Broth 
of Pseudomonas fragi w7ere completed.
— Homed M. El-Bisi and B. Mac Ritchie
Studies on the Bactericidal Effect of Volatile Epoxides and Deri­
vatives. An apparatus has been developed for the screening survey of 
spoilage intoxicating and infectious, nonsporeforming and sporeforming
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bacteria. Extreme limits only of humidity and mild conditions of temp­
erature and pressure can be tested by the present set-up. The sensi­
tivities of ten nonsporeforming strains to ethylene oxide, at 40°C. and 
760 mm. Hg. pressure have been established. Both liquid cell suspensions 
in humidity-saturated atmosphere as well as dry films of same strains in 
dry atmosphere have been studied. Work has just commenced on the 
sporeforming types.
— Ilamed M. El-Bisi and S. Sophianopoulos
Permeability of Packaging Films. Methods have been developed to 
determine the relative gas permeabilities of flexible packaging materials. 
Use of gas chromatographic apparatus to determine amounts of volatile 
substances passing through film samples shows promise. Another at­
tractive approach to this problem that will be tried is the use of radio- 
activelv tagged volatile materials.
—A. S. Levine
Fermentation Studies of the Aspergilli. Fundamental work is directed 
towards determining the characteristics of the Aspergilli molds in fer­
menting food products for use as sauces and condiments. Included are 
studies of the effect of various nutrient sources on the factors of growth, 
sporulation, and enzyme formation and production.
—A. S. Levine
Variety Studies with Salt Stock Pickles. Seven varieties of pickling 
cucumbers (SMR-12, SMR-15. SMR-18, SMR-58, XP-563, MR-17, and 
Me-39) were grown on experimental plots at the University by the Horti­
culture Department during the 1958 season. Samples of each variety 
were taken several times during the growing season and salted in brine 
under controlled conditions. The quality of the salt stock was evaluated 
for firmness and overall quality after it had been cured and again after 
storage in brine for 10 months. All varieties grown in 1958 made good 
quality salt stock. However, as in past seasons, SMR-12 was less firm than 
the other varieties. Varieties SMR-18, SMR-58, and XP-563 were rated 
highest in firmness.
— W. B. Esselen, S. Sophianopoulos and C. L. Thomson (Hort. Dept.)
Effect of Pesticides on the Quality of Fruits and Vegetables. Studies 
on the objective measurement of flavor differences are being made using 
gas chromatography.
/. S. Fagerson, F. M. Sawyer and G. Scrvadio
Volatile Compounds in the Incipient Deterioration of foods. An
investigation into the role of volatile intermediates as indicators of in-
The Effect of Handling and Processing on the Shelf Life and 
(Quality of Prepeeled Potatoes and Potato Products. The use of
Cryovac films for packaging prepeeled potatoes was found to have other 
disadvantages to offset the advantage of using one quarter the amount of 
sulphite necessary to control discoloration. Exudation, softening and 
anaerobic respiration were all increased when Cryovac bags were used. 
Phytic acid and calcium phytate both increased the production of alcohol 
in the potato tissues, but this could be reduced somewhat by the addition 
of oxytetracycline.
—F. J. Francis, B. L. Amla, IV. Averill and D. Lambert
The Effect of Fertilizer on Pigment Content of Cranberries. The
effects of type of fertilizer, amount and time of application were investi­
gated for a second year. The results were similar to the preceding year 
in that all fertilizer applications reduced the pigment content.
—F. J. Francis and W. B. Esselen
Chemical Treatments for Fresh Cubed Squash. The process de­
veloped in the previous year to increase the shelf life of pre-peeled squash 
was tested with seven varieties and a number of storage and handling 
conditions. Butternut and Sugar Hubbard were the most suitable varieties 
for prepackaging. The 1958 growing season was wet and cold and the 
shelf life of the prepackaged squash averaged one third of that found for 
the hot and dry 1957 growing season.
A number of taste panel evaluations on the treated squash were per­
formed to establish the conditions under which the panels could not 
distinguish the treated squash from the controls. Dehydroacetic acid 
determinations were performed on treated samples to establish residue 
data for an application to the Food & Drug officials to use dehydroacetic 
acid on squash.
—F. J. Francis and M. Jimenez
Discoloration in Coleslaw. An objective method to measure the dis­
coloration in coleslaw was developed using a Gardner Color and Color 
Difference Meter. The discoloration could be controlled by using un­
perforated polyethylene bags, thereby reducing the amount of oxygen 
available. The lowered oxygen level increased the tendency to fermenta­
tion but the latter could be minimized by dipping the coleslaw in a solu­
tion of 25 p.p.m. oxytetracycline before packaging.
—F. J. Francis and S. M. Corbiere
Pigment Changes in Irradiated Plant Products During Post Ir­
radiation Storage. The color of the tissues from green beans, broccoli, 
carrots and sweet potatoes which had been extracted with acetone or 
alcohol to remove the pigments was measured. The vegetables previously 
had been packed under 21 different conditions, irradiated with gamma 
rays and analyzed at five storage periods. The color of the pigment-free
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residues generally paralleled the color of the product itself, indicating 
that conditions which created a large color change in the product also 
created a large change in the residue.
-—F. J. Francis, R. Franceschini and T. Wishnetsky
Preliminary Taste Tests to Determine the Possible Occurrence of 
Off-ilavors in berry crops mulched with Sawdust from BHC sprayed 
Logs were Accomplished. Several varieties of strawberries, raspberries, 
and blueberries were tested. No conclusive evidence of off-flavor was 
observed in any fruit sample by the taste panel, but data suggested that 
one strawberry and one raspberry variety may develop off-flavor as a 
result of the mulch treatment. A more thorough flavor study of these 
particular varieties is needed.
—F. Miles Sawyer
DEPARTMENT OF FORESTRY 
AND WILDLIFE MANAGEMENT
A. D. RHODES IN C H A R G E
Culture of Coniferous Nursery Stock. In weed control studies Karmex 
N (neburon), pre-emergent, again gave excellent results on second and 
third year seedbeds of white pine, Norway spruce and Japanese black 
pine at rates of 20 and 40 lbs. per acre. It also performed well on new 
seedbeds of white pine and Norway spruce. Simazine 50 W at 5 lbs/acre 
pre-emergent gave very good weed control without injury on second and 
third year white pine and Norway spruce; however, it was injurious to 
new seedbeds of white pine. Dow M 1329 at 10 lbs /acre pre-emergent gave 
less weed control than Karmex N and Simazine but caused no injury to 
second and third year white pine and Norway spruce or to new white 
pine seedbeds.
— D. L. Mader
Influence of Soil Conditions on Growth of Forest Stands. Data
analysis shows that approximately 35 % of the variation in volume growth 
rate can be accounted for by regression equations based on the total 
nitrogen or organic matter contents in the soil profile together with the 
per cent values for the Ai horizon. Water-holding capacity of the soil 
profile is also significantly related to the volume growth rate.
— D. L. Mader
Artificial Regeneration of Eastern White Pine and Other Conifers 
by Direct Seeding. Laboratory feeding experiments with two species 
of small mammals (white-footed mice, Peromyscus leucopus and boreal 
red-back voles, Clethrionomys gapperi), commonly found in the forest, 
show that these animals are capable of destroying large numbers of eastern
46
■white pine seed. Field studies support laboratory findings that these 
animals possess a seed eating potential sufficient to account for the com­
plete destruction of all naturally disseminated seed except that which 
goes undetected. Direct seeding efforts cannot be successful unless 
seed sown is adequately protected against mice depredation.
—H. G. Abbott
Forest Stand Improvement by the Use of Chemicals to Kill Inferior 
Trees. Red maple (sapling size mostly), northern red and scarlet oaks 
(up to 10" d.b.h.) were treated each month of the year (except where 
noted) beginning in January, 1956, as follows: (1) notch girdling, no 
chemical, (2) frilling with 2,4,5-T, 6 lbs. ahg. in kerosene, (3) frilling with 
sodium arsenite, 2 lbs./gallon in water, and (4) basal spray with 2,4,5-T, 
20 lbs. ahg. in kerosene (May-Nov., 1956, Feb. and April, 1957). By fall 
1958, (1), (2), and (3) gave nearly complete top kill at all seasons with 
all species, red maple being somewhat more resistant. Basal (4) produced 
excellent top kill on red maple at all seasons; on oaks good kill during 
dormant season, poor to fair kill during growing season. Control of 
resprouting was poor with (1) and (3), somewhat better with (2), and 
good to excellent with (4), being best in October-December, and poorest 
in January-March with all treatments on red maple, but without clear 
seasonal pattern on the oaks except with (2) which paralleled red maple.
—A. D. Rhodes
A Method to Minimize the Adverse Effect Upon Tree Form of 
Attack by the White Pine Weevil. A fourth test substantiates results 
of three earlier trials that removal of all but one lateral branch in the 
whorl below the point of weevil injury produced less stem deformity than 
the retention of all laterals. Stem straightening appears not to be related 
to the angle of branching on the single retained lateral. Stem straighten­
ing continued to improve during third year after treatment, but at a slow 
rate.
-  - A. D. Rhodes
The Structure and Organization of the Markets for Lumber Pro­
duced by Sawmills in Massachusetts. Field schedules have been 
taken on sawmills based on a random sample by counties. These data 
have been committed to key sort cards and are now ready for an analysis.
- R. S. Bond
Animal Damage to Crops in Massachusetts. Use of plastic hawk 
decoys to keep birds out of cherry orchards and blueberry plantings has 
been variably effective. Tests in cherry orchards kept out robins, grackles, 
and starlings in the vicinity of the hawk, but in blueberry plantings only 
the starlines were deterred.
— D. B. Pike
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HOME ECONOMICS NUTRITION RESEARCH
ANNE W. W ER TZ  IN CH AR G E
Growth and Reproduction of Rats Maintained on All-Plant Rations.
Of 128 young that were bom to 16 dams of the 4th generation of albino 
rats maintained on a mineralized all-plant ration, only 58 were successfully 
weaned. This generation was the first to show such high mortality. 
Dams of the 5th generation bore litters normal in size and gross appear­
ance but were unable to rear any of the young. Whether this mortality 
was due to lactation failutres because of in-adequate diet in respect to 
protein or vitamin B-12 has not yet been determined.
—A. Wertz, G. French and B. Bouchard
Tryptophan Metabolism in Human Adults. Renal clearance values 
values calculated for 3 human subjects while fasting and after the ingestion 
of large doses of tryptophan ranged from 0.32 to 1.10 ml/min which 
indicated that the reabsorption of tryptophan by the renal tubules from 
the glomerular filtrate was almost complete. This conclusion was also 
indicated by the plasma clearance values which ranged from 0.5 to 2.3 
ml/min for 8 subjects after ingestions of one gram of tryptophan.
A metabolic experiment with 5 human adults was carried on for 135 
days during which the conversion of tryptophan to niacin was observed 
under controlled dietary conditions. The conversion was not affected 
by reduction in the thiamine intake from approximately 2.4 mg to 0.4 mg 
daily. The substitution of combined tryptophan (as protein) for the 
crystalline tryptophan supplement reduced the amount of niacin meta­
bolites in the urine.
—A. Wertz, G. French and B. Bouchard
Effect of Ovarian Hormones on the Pyridine Nucleotides of Rats’ 
Livers. Administration of a combination of progesterone and estrogen, 
which results in marked increases in the urinary excretion of niacin 
metabolites in female rats, produced no significant changes in the pyridine 
nucleotide concentration in rats’ livers.
M. Lojkin
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DEPARTMENT OF HORTICULTURE
A. P. FRENCH IN C H A R G E
FLORICULTURE SECTION
A. W. BOICOURT IN CH A R G E
Accumulation and Distribution of Calcium and Phosphorus in 
Croft Lily. Croft lilies were grown in sand cultures at three levels of 
calcium and phosphorus. Leaf scorch was more severe at ratios of less 
than 4:1 (mgs. calcium to mg. phosphorus) as found in plant sections. 
Counts per gram tissue and autoradiographs indicated accumulation of 
P-32 in top of plant with decreasing amounts down to lower stem and 
roots.
- A. IF. Boicourt, H. E. White and J. E. Steckel
The U se of a Urea-Formaldehyde Nitrogen Compound as a Source 
of Nitrogen for Florists’ Crops. With carnation plants two complete 
fertilizer formulations of 12-6-12 analysis containing uramite and sodium 
nitrate were compared with liquid applications of ammonium nitrate 
combined with potassium nitrate. Also, 32 percent potassium frit was 
compared with potassium chloride.
Carnation plants receiving ammonium and potassium nitrate con­
tained 33^% more nitrogen, but there were no significant differences in 
flower production or quality in all treatments.
- Harold E. W^ hite
Mineral Element Uptake by Carnation Plants Under Seasonal 
Daylength and Supplementary Illumination. The nutrient uptake 
by carnation plants was studied under normal and extended (14 hours) 
daylength. Plant analysis showed a decrease in nitrogen content as the 
plant matured; potassium and calcium, an increase; and phosphorus, no 
significant change. Given supplementary light flowered earlier, contained 
less nitrogen and potassium, but the same amount of phosphorus and 
calcium.
- -Harold E. White
The Effect of Temperature and Daylength on the Flowering of
Anemone coronaria. At the request of growers, various soil mixtures were 
investigated. Mixtures with good drainage and moisture holding capacity 
produced best growth and yields while heavy soils produced the poorest. 
Two inch wire mesh placed 2 inches above the soil reduced foliar disease.
George B. Goddard
Flower Initiation and Development of the Poinsettia (Euphorbia 
pulcherrima). Plants of the variety Rarbara Ecke Supreme were grown 
at 62°F. under varying daylength conditions. Histological studies of the
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apical meristem sampled at regular intervals indicate that floral initiation 
is a slow occurrence. Fifteen to 18 days are required before flower prim- 
ordia are clearly visible. Plants propagated at different times showed 
little difference in time of floral initiation.
— George B. Goddard
Perlite as a Soil Conditioner. Geraniums, chrysanthemums and poin- 
settias were grown in combinations of soil, peatmoss, sand and perlite. 
Liquid fertilization was compared with dry applications of urea-formal­
dehyde and potassium frit. Perlite, peatmoss mixture was as satisfactory 
as soil, peatmoss, sand mixture. One shot fertilization can be used but 
rates of application will vary with the type media used.
—F. J. Campbell, Waltham
New Annual Variety Evaluations Under New England Conditions.
Forty-four hundred sq. ft. were planted to 104 annual varieties, including 
28 All-America Selection entries. Dates for sowing, germination, pinch­
ing, bedding and blooming were recorded. Written reports and judging 
points were recorded for evaluated varieties along with kodachrome 
records of commercially available varieties.
—F. J. Campbell, Waltham
Effect of Boron and Calcium Treatments on Carnation Plant Com­
position. The application of 1 pound of ground limestone per square 
foot of soil significantly reduced boron uptake by Salmon Cardinal Sim 
carnation at boron application rates above 14 ounces of sodium borate 
per 400 sq. ft. of area applied over an eight month period. Potassium 
composition was greatest in stem tissue and was consistently higher in 
tissue from the high calcium soil.
—Paid Eck, Waltham
Effect of Nitrogen and Potassium Treatments on Carnation Pro­
duction, Quality and Plant Composition. Nitrogen levels ranged 
from 40 to 360 ppm and potassium levels ranged from 25 to 200 ppm. 
Nitrogen content ranged from 1.86 to 2.69% up to 180 ppm, beyond which 
no increase occurred. Potassium composition ranged from 2.2 to 3.9% 
with the highest potassium treatment producing the best quality. High 
nitrogen with low potassium produced the poorest quality. Production 
differences were not significant.
—Paul Eck Waltham
Effect of Urea Formaldehyde Nitrogen and Fritted Potash Com­
binations on Poinsetlia Growth. Superior growth and quality were 
obtained from treatments receiving 1.8 ounces of urea formaldehyde 
nitrogen and 0.6 ounces of fritted potash per bushel of soil. Larger ap­
plications of urea formaldehyde resulted in serious deterioration of plant 
quality. Lower fritted potash rates produced plants with weak stems 
and low soil potassium reserves.
-—Paul Eck, Waltham
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OLERICULTURE SECTION
G. B. SNYDER IN C H A R G E
Weed Control In Vegetable Crops. Pre-emergence tests with four 
pounds of G-27901, two pounds of Atrazine and Randox T at four to eight 
pounds per acre provided excellent weed control in sweet corn for a period 
of five weeks. One to two pounds of G-30031 and one to four pounds of 
N-4562 controlled weeds in carrot plots very well without significant 
effect on the crop.
—W. II. Lachman and L. F. Michelson
Studies Of The Life History Of Northern Nutgrass. Complete dark­
ness retards germination of nutgrass seed. Stratification of seed on moist 
blotters at 10°C. for 1, 2, and 3 months had no significant effect on ger­
mination. A temperature of 35°C. or alternating 20-30°C. or 20-35°C. 
resulted in best germination. A bioassay test indicated that phytotoxic 
substances were not given off by germinating nutgrass seed. Scarification 
with H2S04 for 10 minutes stimulated germination.
— W. II. Lachman, J. W. Durfee and W. C. Lincoln
The Culture And Nutrition Of Vegetable Crops. In transplant onion 
variety trials the following Fx hybrids were outstanding in yielding ability: 
Abundance, Exp. Hybrid 7N20, Fiesta, Elite, Surprise, Asgrow Y42 and 
Asgrow Y52. The plants were spaced equidistant at planting time so 
yield was proportional to the size of the individual bulbs.
—W. H. Lachman
Breeding Sweet Corn, Peppers and Field Tomatoes For Massa­
chusetts. Experimental tomato hybrid Ma 56-23 matured in season with 
Moreton Hybrid but cracked less and was firmer than that variety. Forty 
F4 plants of sweet peppers were selected for their superiority in shape, 
yield and early maturity. Two experimental sweet corn hybrids earlier 
than North Star appear to be adapted for growing in the northeast.
— W. II. Lachman and L. F. Michelson
Breeding Quality Sweet Corn For The Early Market. The transfer 
of sterile cytoplasm and also apDropriate fertility restorers is being pur­
sued at present in about 30 inbreds. In most cases full restoration of 
pollen fertility has been attained in the presence of T-type sterile cyto­
plasm.
— W. H. Lachman and L. F. Michelson
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SEED IMPROVEMENT.
Carrois. Trials of new selections of Waltham Hicolor carrot show 
that improvement has been made in more uniform interior color and in 
reducing the length. Selections have also been made in an effort to breed 
resistance to a black spot of a physiological nature that has appeared in 
this and other varieties in wet seasons. These spots provide an entrance 
to organisms that cause breakdown of packaged carrots.
Trellis Tomatoes. Progress was made in the production of more 
uniform lines of stock seed of recently introduced varieties of Trellis 
32 CR and Trellis 43 CR tomatoes. Crosses involving a new type of 
firmness show this characteristic to be recessive. Progress was made in 
getting this desirable firmness into the type of tomato sold in the Boston 
Market. Tomato lines that showed resistance to mosaic last year con 
tinued to show the same type of resistance this year, and progress was 
made in getting this into more desirable types of tomatoes.
Greenhouse Tomatoes. A new hybrid tomato for greenhouses 
which was named Waltham Mildew Resistant Hybrid Improved has shown 
immunity to mildew and has produced crops about equal to Waltham 
Hybrid. It is slightly more susceptible to Blotchy Ripening. Work in­
corporating better firmness and mosaic-resistance into greenhouse to­
matoes made progress.
Butternut Squash. The last butternut squash crop showed that 
crooking can be reduced by inbreeding, but maintenance of desirable 
market types is very difficult.
Robert E. Young, Waltham
Vegetable Breeding For Improvement of Quality and Adaptability.
L ettu ce . During the year, the trials of inbred lines of Iceberg type 
lettuce have shown that considerable progress was made in reducing the 
time over which the plants matured. This factor, along with reduced 
size, is necessary to make Waltham Great Lakes lettuce more adaptable 
locally.
Cabbage. Through the use of controlled cold exposure, it was 
possible in one generation to reduce the premature bolting of Waltham 
Early Danish cabbage from 37 per cent to 12 per cent. The proper use of 
cold exposure will permit refinement of this variety so that it may be used 
for early spring production.
— Robert E. Young, Waltham
Nitrogen-Temperature Relationships in Greenhouse Tomatoes.
The spring greenhouse tomato crop showed that high nitrogen and high 
temperature hastened maturity and reduced yields. Roth low nitrogen 
and lower temperature while increasing total yield increased Blotchy 
Ripening.
Robert E. Young, W altham
The Study of Native Vegetables As They Relate To Post Harvest 
Length of Life, Quality, and Consumer Acceptance. Shelf-life of 
asparagus increased by freshening after harvest. Grading experiments 
indicate shelf-life is longer for larger asparagus spears.
Cellulose acetate was superior to any material tested as an asparagus 
packaging material.
— D. N. Maynard
The Mineral Nutrition of Vegetable Crops as Related to the Inci­
dence and Severity of Certain Physiological Disorders.
Lettuce—Studies were directed towards control of tipburn.
Escarole and Endive—Commercial control of blackheart has been 
obtained by applications of CaCh.
Tomatoes—The effects of varying nitrogen levels on tomato fruit 
disorders was studied.
D. N. Maynard
The Effect of Simulated Hail Damage to Selected Vegetable Crops.
A five-year study of the effect of simulated hail damage to potato plants 
has been completed and will be reported in bulletin form. While the 
degree of damage was a factor in reducing yields, the stage of maturity 
at which the damage was applied, namely just before and during fall 
bloom, appeared to be the most critical.
Three varieties of tomatoes were damaged by varying degrees at 
weekly intervals until the first fruit was well set, in order to note the 
effect of such damage on delayed maturity and reduced yields. Degree 
of damage and stage of growth of such damage definitely delayed maturity 
and reduced both early and total yields.
— G. B. Snyder and L. F. Michelson
Culture And Nutrition Of Pickling Cucumbers. There was no sig­
nificant difference between the varieties SMR 58 and Nappa 63. Amine 
dinitro herbicide performed better than Alanap 3, CDEC and as well as 
A.C.P. M460.
—C. L. Thomson
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POMOLOGY SECTION
A. P. FRENCH IN CH A R G E
The Influence of Orchard and Post Harvest Treatments on the 
Metabolism of Tree Fruits. Cortland and McIntosh when picked dur­
ing the latter part of their harvest season may be more susceptible to 
storage scald when held in CA storage than early-picked fruit. This 
finding is directly opposite to results obtained from similar fruit held at 
32°F. in air. A delay of 24 to 36 hours between harvest and storage ap­
pears to increase the susceptibility of McIntosh to scald when held in 
CA or cold storage. McIntosh apples from trees high in potassium appear 
to scald moderately more than fruit from trees lower in this element.
—F. W. Southwick
Influence of Chemical Treatments on Flowering and Fruiting of 
Fruit Trees. Results indicate that naphthaleneacetamide and naphtha- 
leneacetic acid may reduce the fruit set of McIntosh and Golden Delicious 
apples without any increase in seed abortion within persisting fruit. 
These chemicals had no significant influence on seed weight and germina­
tion or the rate and amount of preharvest fruit drop. There seems to be 
a direct temporary inhibiting action of these chemicals on fruit size, how­
ever.
It appears that a combination of naphthaleneacetic acid and 2,4,5- 
trichlorophenoxyacetic acid in one spray may control preharvest drop of 
McIntosh for 3 weeks, without hastening ripening more than two sprays 
of naphthaleneacetic acid.
—F. W. Southwick, W. D. Weeks, H. V. Marsh. Jr.
The Nutrition of Apple Trees. Significant differences in leaf nitrogen 
and potassium of Delicious apple trees were associated with fruit color. 
Where nitrogen increased color decreased; whereas, color increased as 
potassium increased.
—W. D. Weeks,, F. W. Southwick, and J. E. Steckel 
in cooperation ivith Agronomy Department
Evaluation of Rootstocks for Tree Fruits. Yield records from a block 
of 14-year McIntosh on E. M. II and VII showed a per acre yield of 792 
and 864 boxes respectively.
—W. D. Weeks
The Study of the Characters of Fruit Varieties. A study ot the vege­
tative characters of Maxine and Stacking Delicious pears indicates that 
the two varieties are indistinguishable and could easily be one variety. 
Beacon and Fenton apple varieties also appear to be indistinguishable in 
vegetative characters.
— W. D. Weeks
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Evaluation of Fruit Varieties for Massachusetts. Through our 
recommendation B.C. S-54, a promising late season apple from British 
Columbia, has been named Spencer by the Summerland Station.
IF. D. Weeks and Staff
Study of Bruises on McIntosh Apples in Retail Stores. Analysis of 
mechanical injury (bruises and skin punctures) on McIntosh apples as 
received at retail stores and as sold to consumers showed that a greater 
amount of mechanical injury occurred before apples reach the stores than 
occurred within them.
A study of mechanical injury of McIntosh apples in bulk bins showed 
that Tins 38 Y "  x 34” x 26” (inside measurement) were satisfactory as 
orchard and storage containers, but that there was an excessive amount 
of mechanical injury—especially skin punctures—wrhen the apples wrere 
removed with a mechanical dumper.
—0. C. Roberts
Apple Orchard Irrigation. Rainfall was well distributed during the 
growing season and no irrigation was necessary as indicated by irrometers 
and soil moisture meters.
There was a significantly higher per cent repeat bloom in 1958 on 
trees not irrigated in 1957.
— W. J. Lord, K. J. Kucinski,, and B. Gersten
Improvement of the W ild Lowbush Blueberry. Following fall or 
spring applications of Diuron at 2, 4, or 8 pounds per acre and Simazine 
in either liquid or granular form at 1, 2, 4, or 6 pounds per acre to lowbush 
blueberries, no effects wrere observed on either weeds or blueberries.
—/. S. Bailey and W. J. Lord
Nutrition of Cultivated Highbush Blueberries. Eight months after 
a fall application of triple superphosphate at 2 pounds per bush, the leaves 
of treated bushes showed a significant increase in phosphorus content.
—./. S. Bailey, A. F. Spelman, and B. Gersten
Weed Control in Fruit Plantings. Blueberry bushes wrere injured by 
the application of Diuron at 4 pounds (actual) or more per acre. Var­
ieties vary in susceptibility to injury by Diuron. Strawberries: Amoben 
at 2, 4, 6, or 8 pounds per acre injured strawberry plants. Eptam at 2 and 
4 pounds per acre reduced the growth of strawberry plants. Simazine 
at y2, or 1 pound per acre, Neburon at 1)^, or 3 pounds per acre, 
and Trietazine at 1, 2, or 4 pounds per acre had little effect on the growth 
of strawberry plants. —J. S. Bailey
Winter Storage of Strawberry Plants. Dormant strawberry plant« dug 
November 15 and stored during the winter in polyethylene bags at 28°- 
32°F. grewr as well as plants dug in the spring at time of setting.
—J. S. Bailey
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DEPARTMENT OF POULTRY HUSBANDRY
T. W. F O X  IN C H A R G E
The Interrelationship of Growth with Other Physiological Factors 
of Chickens. The sixth generation of lines selected for rapid and slow 
rate of growth have been reproduced. The selected individuals of the 
5th generation of selection exhibited continued differences in apparent 
correlated economic traits. Adult weight and egg size was greater in the 
rapid growing line, whereas the slow growing line had superior egg pro­
duction. The superior egg production of the slow-growing line was the 
result of a higher rate of lay as the slow-growing line matured later than 
the rapid, but in spite of this handicap laid more eggs.
—T. W. Fox
Genetic Resistance to Histomonas Meleagridis Infestation in the 
Turkey. A total of 807 Empire White turkey poults representing the 
Blackhead resistant, the unselected control line and crosses between the 
two lines were utilized during 1957. Three separate exposure trials were 
conducted involving oral administration of measured doses of embryonated 
Heterakis eggs to 6 week old poults. The overall percent mortality means 
were 44.8, 43.6, and 43.8 for the control, resistant and cross groups re­
spectively. This was the first year in which the resistant line did not 
show a significantly higher survival rate in at least a portion of the ex­
posure trials. No differences between lines were observed in respect to 
degree of liver damage, days to death following exposure, or in weight 
gams of the survivors. Repeatability in respect to survival between the 
24 sire family groups was poor. Within-trial differences among sire 
families were analyzed by a chi-square test for heterogeneity and were 
not statistically significant from each other.
—/. Robert Smyth, Jr.
Inheritance of Fertility and Hatcliability in Turkeys. The mating 
activity of 40 Buff female turkeys representing the 8th selection genera­
tion for high and low mating activity was tested over a 7 week observation 
period. Similarly 40 B.B. Bronze females were also observed. The mean 
number of matings per hen was 15.5, 1.7 and 11.0 foi the high mating, 
low mating and Bronze lines respectively. The unselected Bronze were 
slightly higher than expected from previous studies of unselected Buff 
populations. Prior to reproductive stimulation by artificial light. 48 B.B. 
White females were utilized to study the effects of exogenous estrogen 
and progesterone on mating behavior, reproduction and broodiness. In­
jections of diethylstilbestrol and progesterone in sesame oil and in the 
various combinations were made at 3 day intervals over a 30 day obseiva- 
tion period. These data indicated that the mating response for the levels 
used was directly related to the estrogen dosage. Progesterone had no 
effect on mating activity when combined with estrogen, but inhibited 
matings below the level of the controls in the absence of exogenous
' stn>f’< 11 j  Robert Smyth, Jr.
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Genetics and Physiology of Length of Incubation Period in the 
Chicken. The two lines differing in length of incubation period de­
veloped previously by selection were retested following 2 generations of 
no selection. The mean length of the incubation period for the early 
emerging line was 20 days and 0.8 hours and 20 days and 17.7 hours for 
the late line. The difference between the lines of 16 hours and 56 minutes 
indicated that the lines have not changed in respect to this characteristic 
in the absence of genetic selection.
—/. Robert Smyth, Jr.
The Development of Inbred Lines of White Plymouth Rocks. Four 
major inbred lines are still being studied. Of these, the white shell line 
may be lost due to low fertility and hatchability. Weekly artificial in­
semination resulted in only 32.6 % fertility and an 8.3 % hatch of fertile 
eggs. The mating frequency lines had a fertility of 64.2% and 49.8% of 
the fertile eggs hatched; while the low blood line yielded a fertility of 
70.7% and a hatchability of 52.8%. Males from these lines were com­
pared by subjecting them to sperm competition tests with Barred Rock 
males. The proportion of total offspring hatched which were sired by 
the inbred males was 1.8%, 12.5% and 20.4% for the white shell, low 
blood spot and mating frequency lines respectively. Examination of 
the number of dead embryos indicated that embryonic mortality of inbred- 
fertilized eggs would not explain these differences.
—/. Robert Smyth, Jr.
Effect of Sperm Survival Time in the Female Reproductive Tract
on Fertility and Hatchability. During the past year, 180 White Rock 
females and 40 males representing the sixth generation of selection for 
high and low duration of fertility were tested. The average duration ol 
fertility following artificial insemination of 0.05 c.c. of undiluted semen 
was 13.6 days for the high line and 9.9 days for the low line. During the 
previous year the means were 13.8 and 6.4 days for the high and low lines 
respectively. The low line has markedly increased in duration. This is 
probably due to the imposed reduced selection pressure and the operation 
of natural selection towards a higher duration of fertility.
J. Robert Smyth, Jr.
The Relation of Dietary Energy to Other Nutrient Requirements 
of Growing and Breeding Turkeys (Protein, Amino Acids, Vita­
mins and Minerals). Two groups of 150 (75 males and 75 females) Broad 
Breasted White turkeys were startel on experiment at 12 weeks of age to 
study the effect of restricted feeding on growth and subsequent production 
and hatchability. The first group received the high energy growing ration 
ad libitum while the second received 85 per cent of group one. At 24 
weeks the females in each treatment group were equally divided so that 
one-half of the ad libitum females went on restricted feeding and one-half 
the restricted females went on ad libitum feeding. At forty weeks these
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four treatment groups were all placed in breeder pens on ad libitum feeding. 
The results of this trial to date are as follows: (1) The reduced body 
weight due to restricted feed intake is reflected in body fleshing and not 
skeletal size. (2) No differences in egg numbers per bird have been ob­
served. (3) Hatchability has been markedly improved in those birds on 
restricted feeding from 12-24 weeks and 12-40 weeks. (4) Feed savings 
during the restricted feeding period have essentially been lost due to 
over-consumption in the breeding pens.
— D. L. Anderson
The Effect of Mineral Balance on the Requirements of Laying 
Chickens for Maintenance, Production and Reproduction. Re­
sults of the study conducted in 1957-1958 in which the dietary variables 
phosphorus and magnesium superimposed on the growing phase treat­
ment of high and low dietary calcium indicated a significant inverse re- 
lationsip in bone ash values at the critical 3 month period, between grow­
ing phase treatment and phosphorus level in the laying ration. The 
incidence of cage fatigue was more than twice as high in the groups reared 
on the high calcium as compared to the low calcium diets. In a repeat 
of this study two levels of calcium and three levels of phosphorus were 
used during the laying period. The growing period treatments were the 
same as in the previous study. Results to date are similar. Again "cage 
fatigue” in birds grown on high calcium diets is more than twice that ob­
served on low calcium diets. Rone mineralization was improved on the 
low calcium (2.25 %) laying rations with increasing phosphorus levels.
— D. L. Anderson
A Study of the Effects of Serpasil (Reserpine) on the Productive 
and Reproductive Performance of a High Egg Production Strain 
of Chickens under Different Environmental Conditions. Three 
groups of 175 SCWL pullets were reared to 19 weeks of age. Two groups 
received the control ration and one received 0.5 mg. Serpasil per kilogram 
of feed. No effect on growth was observed, however feed conversion was 
slightly poorer on the Serpasil fed birds. Mean thyroid weights per 100 
gms. body weight and total serum cholesterol level determined at approx­
imately monthly intervals revealed a consistently smaller thyroid gland 
and increased cholesterol levels in those birds receiving Serpasil after 13 
weeks. At sexual maturity (19 weeks) a portion of the initial control 
group was transferred to Serpasil supplementation. The results of cage 
management study which has been completed may be summarized as 
follows: No significant effects on egg production or hatchability were ob­
served. The groups receiving Serpasil averaged 1.8 pounds of feed per 
bird less than the controls. At 34 weeks the birds were subjected to an 
artificial thermal stress of 88 to 92°F. for a period of 14 days. Prior to 
thermal stress the Serpasil treated groups had significantly lower total 
serum cholesterol and total egg yolk sterol. Two weeks following the end 
of the stress period these differences were non-significant. The incidence 
and severity of atherosclerotic plaques and acute osteoporosis was greatly
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reduced in the presence of Serpasil. Egg weight and albumin height 
were significantly improved in the presence of Serpasil. Serpasil supple­
mentation did not affect the significant reduction in egg weight, shel- 
thickness and albumin height resulting from high environmental tem­
peratures.
— D. L. Anderson
Egg Holding Conditions on the Farm. Egg cases and fillers trails 
ferred from a warm, dry storage room (70°F. and 38 % R.H.) to a cool, 
moist refrigerated egg holding room (55°F. and 75% R.H.) gained about 5 
ounces of moisture in 3 days. 30 doz. eggs packed into such cases and 
stored 7 days showed practically no weight loss in eggs or cases. Further 
study with cases and eggs showed that moisture transfer from eggs into 
the cases was very slow, indicating that the 4 layer egg shell and two shell 
membranes is an effective barrier against rapid changes in moisture con­
ditions. The 55°F. temperature environment proved to be the factor of 
paramount importance in egg holding.
— ]. II. Vondell
Thyroid Physiology in Chickens and Turkeys. Group average thy­
roxine secretion rates of crossbred chickens were estimated by goiter- 
prevention and radioactive iodine (1-131) assays concurrently. The 
radioiodine method yielded significantly higher values. In other experi­
ments, a modification of the 1-131 method was used to estimate individual 
secretion rates. Low within-group variability in secretion rate indicates 
that the method will be a sensitive one for detecting differences in thyroid 
activity in chickens. Using 1-131 injections to label the natural thyroid 
hormones, we have identified thyroxine and triiodothyronine as normal 
components of thyroid gland and blood plasma in chickens and turkeys. 
Thyroxine accounts for 60-70% of total hormonal radioactivity.
— W. J. Mellen
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DEPARTMENT OF VETERINARY SCIENCE
K. L. BULLIS IN C H A R G E
Pullorum Disease Eradication. A total of 266 chicken, turkey and 
pheasant flocks, representing 975,312 samples, was tested in 1958-59. 
No reactors were detected in the commercial breeding flocks. All foci of 
infection (5) detected by the diagnostic service have been eliminated by 
testing, depopulation, or a combination of methods.
—H. Van Roekel, C. F. Smyser, M. K. Clarke, and G. H. Snoeyenbos
Human Salmonellosis of Chicken Origin. In cooperation with the 
Massachusetts Department of Public Health it was established that a 
Salmonella typhimurium outbreak in a state hospital was traced to an egg- 
producing flock on the local premises.
—H. Van Roekel and C. F. Smyser
Furazolidone Therapy in Experimental Pullorum Disease in 
Mature Chickens. S. pullorum was isolated from 21 of 39 medicated 
birds (54%) and from 31 of 36 non-medicated birds (86%).
—C. F. Smyser and H. Van Roekel
Chronic Respiratory Disease Studies. An attempt to convert PPLO 
to bacteria was made by serial passages in liquid and solid media with 7 
strains of PPLO. These strains remained stable in their growth charac­
teristics in broth and on agar during 25 passages. In biological studies 
of selected strains it is quite apparent that their growth habits are fas­
tidious, and, for that reason, their biological behavior is difficult to meas­
ure. It appears that agglutinins may be induced in birds 7-14 days after 
exposure to the agent and that the response may be influenced by certain 
factors. For the control of uncomplicated chronic respiratory disease it 
appears that very little benefit is derived from terephthalic acid as a poten­
tiating agent to increase antibiotic level in the host. In routine serologic 
testing of commercial flocks, several CRD-negative flocks were detected. 
It appears that the serum-plate test may not be reliable in detecting so- 
called dormant infection in semi-mature and mature birds which may at a 
later date reveal infection. Flocks have been maintained free of CRD for 
three or more years. Chickens that experienced CRD and have recovered 
from clinical signs possess a greater resistance to a challenge to the agent 
than do fully susceptible birds.
—0. M. Olesiuk and II. Van Roekel
Newcastle Disease and Infectious Bronchitis Studies. Rapid embryo 
passage of a mild infectious bronchitis strain did not consistently increase 
the titer of the virus. The ELD50 titer of a virus produced by rapid embryo 
passage and stored at 0°C. did not vary significantly when titrated monthly
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for 7 months in embryonated eggs. The immunogenicity and pathogenicity 
of a highly virulent bronchitis virus was diminished markedly after 200 
embryo passages. First embryo passage of the Mass. IB strain failed to 
grow in chick-fibroblast tissue culture whereas the 206th embryo passage 
produced growth but no cytopathogenic effect. Immunity tests of com­
mercial flocks vaccinated with commercial vaccines revealed some flocks 
with little or no immunity.
— R. N. Larose and H. Van Roe kel
Study of Infectious Bronchitis Strains. Field and laboratory strains 
of infectious bronchitis virus revealed some differences in their immuno­
genic properties.
—M. K. Clarke and H. Van Roekel
Avian Encephalomyelitis Studies. Oral administration of the AE 
virus was found to successfully immunize birds with complete absence of 
vaccination reaction, providing high dosages were employed. Parental 
immunity studies indicated that this type of resistance lasts until at least 
six to seven weeks of age.
Egg transmission of the virus has been accomplished following oral 
infection and the transmission of the disease to susceptible birds placed 
in virus contaminated premises has been observed.
—B. W. Calnek
Avian Vibrionic Hepatitis. For the past several years, a primary liver 
necrosis in chickens of undetermined cause had been seen in the eastern 
United States. The incidence of this disease has been more common and 
widespread than generally recognized. Because of the insidious charac­
ter of the disease, many poultrymen have failed to recognize its presence 
until egg production has dropped 10 to 30 per cent.
Vibro has been established to be the causal agent. Pathological 
studies of affected tissues have proved to be a valuable diagnostic aid. 
Screening trials using many drugs in chicken embryos and chickens indi­
cate that furazolidone and dihydrostreptomycin sulfate are prophylac- 
tically and therapeutically effective against the infectious agent.
— Martin Sevoian and B. W. Calnek
Infectious Synovitis. No progress has been made in classification of 
the causal infectious agent or in developing a specific serological test of 
infection. Significant differences in sensitivity between strains of the 
agent to several effective prophylactic drugs was demonstrated.
— G. H. Snoeyenbos, H. I. Basch and M. Sevoian
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Turkey Hepatitis. A primary hepatitis of turkey poults was observed 
for the first time in specimens submitted to the Amherst laboratory. In­
vestigation demonstrated that a virus or virus-like agent was responsible 
for this highly contagious infection. Available information suggests that 
the disease is present in turkeys in a number of geographic areas of the 
United States. The infection appears to exist in a subclinical form in 
most instances; only under certain, as yet undetermined, circumstances 
does overt disease occur. The agent is unaffected by a broad range of 
antibiotics; there is little hope of control by currently available prophy­
lactic or therapeutic medication.
— G. II. Snoeyenbos and H. I. Basch
Diagnostic Service—Poultry. At Amherst. 3564 specimens were
examined in 571 accessions; at the Waltham branch laboratory the num­
bers were 9,503 and 1,330 respectively. The volume of diagnostic material 
at both laboratories was appreciably greater than during the preceding 
year. A majority of the specimens were either chickens or turkeys 
representing damaging disease problems. Both laboratories rely on ex­
tensive use of bacteriological, virological, serological, and toxicological 
tests in addition to symptomatology and pathology to establish a diag­
nosis and to formulate specific recommendations for treatment or prophy­
laxis.
A considerable increase in the incidence of coccidiosis of chickens 
was observed. Although a variety of factors contributed to this cocur- 
rence, it appeared that an increasing incidence of drug fastness played a 
major role. The relative importance of other major health problems did 
not change significantly.
Several positive diagnoses of infectious coryza were made. These 
cases represent the only known instances of the disease in Massachusetts 
in the past several years.
— G. Snoeyenbos, G. P. Faddoul, M. Sevoian, 
G. W. Felloivs and H. I. Basch
Large Animals. During the calendar year of 1958, 47,930 milk samples 
were tested for mastitis. Of this number, 10,115 were from 8 State insti­
tution herds, 188 from the University Farm Department herd, 36,830 
from 127 private herds, and 797 were tested on an experimental basis. 
By the end of 1958, 41 of 98 Sir. agalactiae-positive herds had been freed 
since the eradication program began February 1, 1957. An average of 8 
months on the program was required to declare free the 41 herds, but the 
average time from the first to the last positive test was 11 weeks. A total 
of 160 enrolled herds had been tested and 37 remained under test. Forty- 
four practicing veterinarians have supervised the control efforts at the 
farms.
A total of 1859 animal specimens was examined during 1958, in 408 
consignments. These were classified as follows: 285 bovine, 33 canine, 
32 porcine, 27 ovine, 27 equine, 2 caprine, and 2 feline.
Bovine mastitis due to Nocardia asteroides infection was found on 
three more premises in the state, making a total of eight herds having had 
occurrences. Invariably, the infection has resulted in disposal of the 
cow. Treatment trials were made but did not remove the infection.
— W. K. Harris and 1. M. Reynolds
Leptospirosis. Work has continued on the relationship of riboflavin 
deficiency to leptospirosis in hamsters. Results to date are inconclusive.
Experimental leptospirosis has been studied in pregnant ewes to 
determine pathogenesis and mechanism of abortion. Twenty-five ewes 
were divided among 4 trials, and sacrificed at intervals from 3 to 46 days 
after experimental inoculation. Leptospires were recovered from the 
placentae of 3 ewes, and from the fetal fluids of 2 of these ewes, sacri­
ficed 3 days postinoculation.
Fetal hematology of 18 ovine fetuses was studied, and data con­
tributed to information on normal blood values for sheep.
Work with tissue culture was initiated to establish cell strains suit­
able for virus isolation.
— R. E. Smith, I. M. Reynolds and G. If . Clark
63
PUBLICATIONS
500 Intermarket Price Relationships. Herbert G. Spindler. 72 pages. 
June, 1959.
505 Design Details and Performances of A Douglas Fir Plywood CA 
Apple Storage. John Zahradnik and Franklin Southwick. August, 
1958.
506 The Effect of Simulated Hail Damage on Field Beans. Grant B. 
Snyder and Louis Michelson. 8 pages. September, 1958.
507 Effects of Sales of Milk in Multiple Quart Containers. Herbert G. 
Spindler. April, 1959.
508 Freight Rates on Feed—Central Territory Origins to New England 
and the Middle Atlantic States. 56 pages. June, 1959.
509 Annual Report of Experiment Station 1957-58. 60 pages. No­
vember, 1959.
510 Forage Types for Milk Production. J. G. Archibald, H. Fenner, J. W. 
Kuzmeski, D. F. Owen, M. Drake, J. Vengris. 22 pages. Septem­
ber, 1959.
CONTROL BULLETINS
176 Thirty-eighth Annual Report of Pullorum Eradication Disease in 
Massachusetts. Poultry Disease Control Laboratory. 12 pages. 
September, 1958.
177 Inspection of Commercial Feeds tuffs. Feed Control Service Staff. 
38 pages. September, 1958.
178 Inspection of Commercial Fertilizers and Agricultural Lime Pro­
ducts. Fertilizer Control Service Staff. 28 pages. November, 1958.
179 Seed Inspection. Seed Control Service Staff. 40 pages. January. 
1959.
METEI>R<)L()GICAL BULLETINS
835-846 Monthly reports of daily weather records including monthly 
and annual summaries. R. W. Kleis. 4 pp. each.
REPORTS OF INVESTIGATIONS IN JOURNALS
1114—Cytological Changes in the Bovine Corpus Luteum During Early 
Pregnancy. R. C. Foley and J. S. Greenstein. 11 pages. 1958. 
Proceedings of the Third Symposium on Reproduction and In­
fertility. pps. 88-96.
1120—Observations on the Early Development of the Heart in Bovine 
Embryos With Six to Twenty Paired Somites. M. R. Grimes, J. S. 
Greenstein and R. C. Foley. pages. Vol. 19. July, 1958.'
American Journal of Veterinary Research, pps. 591-599.
1125—Exploratory Rat and Chick Rioassay of Scales from Ocean Perch 
and Herring on Animal Feed. N.' I. Lemack, G. E. Livingston. 
L. R. Parkinson, C. R. Fellers, and D. L. Anderson. Nov., Dec.  ^
1958. 9 pages. Vol. 23. Food Research, pps. 684-692.
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1126— New Method for Catalose Determination. M. Gagnon, W. Hunting, 
W. Esselen. Jan. 1959. 3 pages—Voi. 31. Analytical Chemistry, 
pps. 144-146.
1127— Biochemical Methods for Determining Shrimp Quality I. Study ol 
Analytical Methods. M. Gagnon and C. R. Fellers. July, 1958. 
4 pages. Voi. 12. Food Technology, pps. 340-343.
1128— Biochemical Methods for Determining Shrimp Quality II. Survey 
of Market Frozen Breaded Shrimp. M. Gagnon and C. R. Fellers. 
July, 1958. 3 pages. Voi. 12. Food Technology, pps. 344-346.
1130—New Method for Peroxidase Determination. W. M. Hunting, M. 
Gagnon, W. Esselen. Jan. 1959. 2 pages. Voi. 31, Analytical 
Chemistry, pps. 143-144.
1140 Boron in Cows’ Milk. H. Fenner and J. G. Archibald. 4 pages.
June, 1958. Voi. 40. Journal of Dairy Science, pps. 803-806.
1141—Comparison of Chromium Ratio and Lignin Ratio Techniques for 
Determination of Digestibility of Hays. J. G. Archibald, D. F. 
Owen, Jr., H. Fenner and H. D. Barnes. August, 1958. 4 pages. 
Voi. XLI. Journal of Dairy Science, pps. 1100-1103.
1144—Observations on the Morphogenesis and Histochemistry of the 
Bovine Pre-attachment Placenta Between 16 and 33 days of Gesta­
tion. J. S. Greenstein, R. W. Murray and R. C. Foley. Nov. 1958. 
21 pages. Voi. 132. Anatomical Record, pps. 321-342.
1146— The Peach Constriction Disease. E. F. Guba. Sept., 1958. 3 pages. 
Voi. 48. Phytopathology, pps. 522-524.
1147— Bennett, E. Direct Estimation of Xylose in Hemicelluloses. Agri­
cultural and Food Chemistry. Voi. No. 6. August 1958. 
2 pages, pps. 618-619.
1148— An Assay Procedure and Partial Characterization of a Factor in 
Yeast Autolysate Essential for the Growth of Acetobacter Gluco- 
nicum Strain 2G'. C. L. Goldman, W. Litsky, M. Mandel, H. N. 
Little. Sept. 1958. 6 pages. Voi. 4, Can. J. Microbiology, pps. 67-
1153—The Effect of Furazolidone and Vitamin E on Turkey Reproduc 
tion. J. R. Smyth, D. L. Anderson and T. W. Fox. March, 1959. 
9 pages. Voi. 37. Poultry Science, pps. 288-296.
1155—Caries-Producing Potential of Chocolate. W. S. Mueller. Sept.,
1958. 1 page. Voi. 168. The Journal of the American Medical 
Association, page 436.
1157—Food Colorimetry: Key to Quality Control. G. E. Livingston. 
March. April, 1959. 11 pages. Voi. 31 (No. 3 and 4) Food Engin­
eering. pps. 98-103.
1163—Thermal Destruction Rates and Regeneration of Peroxidase in Green 
Beans and Turnips. M. E. Zoueiland, W. B. Esselen. Jan.-Feb.
1959. 15 pages. Voi. 24. Food Research, pps. 119-133.
1165— Colorimetry of Strawberry Preserves. G. E. Livingston, C. T. Tan, 
and S. I. Sabry. June, 1959. 4 pages. Voi. 13. Food Technology, 
pps. 303-306.
1166— Furazolidone Medication in Chickens Experimentally Infected 
with Salmonella Pullorum. C. F. Smyser and H. Van Roekei. 
Nov. 1958. 14 pages. Voi. 2. Avian Diseases, pps. 428-441.
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1168—
1169
1171
1172
1173-
1174-
1175-
Relative Importance of Cranberry Rot Fungi During the Storage 
and Harvest Season in Massachusetts. Bert M. Zuckerman. 
Nov. 1958. 7 pages. Vol. 42. Plant Disease Reporter, pps. 1214- 
1221.
Recorded Dutch Elm Disease Distribution in North America as of 
1957. F. W. Holmes. 2 pages. Vol. 42. Nov. 19o8. I lant Disease 
Reporter, pps. 1299-1300. _ „
-Infectious Synovitis II. Drug Prophylaxis and Therapy G. H. 
Snoeyenbos, H. I. Basch. M. Sevoian. 16 pages. Nov. 1958. Vol. 2. 
Avian Diseases, pps. 514-530.
-A Further Indication of Egg Transmission to Infectious Synovitis. 
G. H. Snoeyenbos and H. I. Basch. Nov. 1958. 5 pages. Vol. 2. 
Avian Diseases, pps. 494-498.
-Studies on Avian Encephalomyelitis I. The Use of a 
Neutralization Test in the Detection of Immunity Levels.
Calnek, and H. Jehnich. May, 1959. 10 pages. Vol. .3.
Diseases, pps. 95-104.
-Infectious Synovitis I. Clinical and Pathological Manifestations. 
M. Sevoian, G. Id. Snoeyenbos, H. I. Basch, and I. M. Reynolds. 
Nov. 1958. 15 pages. Vol. 2. Avian Diseases, pps. 499-513. 
-Further Tests with BHC Emulsion Sprays to Keep Boring Insects 
out of Pine Logs in Massachusetts. W. B. Becker. 2 page. Vol. 
52. Feb. 1959. journal of Economic Entomology, pps. 173-174.
Serum
B. W.
Avian
1176— Parasites and Predators of Fannia Canicularis (L). and Fannia 
Scalaris (F.) P. C. Steve. June, 1959. 1 page. Vol. 52. Journal 
of Economic Entomology, pps. 530-531.
1177— Azalea Hardiness Studies. R. L. Ticknor and P. F. Bobula. Jan-
1959. 2 pages. Vol. 13. Quarterly Bulletin of the American
Rhododendron Society, pps. 39-40.
1178— Pre- and Post-Planting Treatments for Weed Control in Nursery 
Lining Out Stock. R. L. Ticknor, J. R. Havis, and P. F. Bobula. 
Jan. 1959. 7 pages. Vol. 13. Northeastern Weed Control Confer­
ence Proceedings, pps. 390-396.
1179— Influence of Soil Moisture on the Activity of EPTC, CDEC and 
CIPC. Jan. 1959. 5 pages. Vol. 13. Northeastern Weed Control 
Conference Proceedings, pps. 52-56.
H80—Weed Control in Carrots. 1958. W. 11. Lachman and L. F. 
Michelson. Jan. 1959. 3 pages. Vol. 13. Proc.. Northeastern
Weed Control Conference, pps. 533-535.
1181—Weed Control in Sweet Corn, 1958. W. H. Lachman and L. F. 
Michelson. Jan. 1959. 3 pages. Vol. 13. Proc. Northeastern
Weed Control Conference, pps. 536-538.
1183 -Studies on the Use of Plastic Dishes for the Cultivation of Bacteria. 
A. Bo la Hi and W. Lilsky. March, 1959. 4 pages. Milk and Food 
Technology. Vol. 22. pps. 67-70.
1184—Phytic Acid Treatments for Prepeeled Potatoes. B. L. Amla and 
F. J. Francis., June, 1959. 8 pages. Vol. 36. American Potato 
Journal, pps. 204-211.
66
MISCELLANEOUS CONTRIBUTIONS
Crossmon, B. D. Discussion: New Knowledge of Decision Making Pro­
cesses. Journal of Farm Economics. Vol. No. XL. No. 5. De­
cember, 1958. 3 pages, pps. 1404-1406.
Jarvesoo, E. & R. A. Fitzpatrick. Market Outlets and Marketing Practices 
for New England Carnations. Massachusetts Flower Grower 
Bulletin. Bulletin No. 51 & 52. Nov. 1958 and Jan. 1959. 3 pages. 
Spindler, H. G. Motivating Forces Underlying Intermarket Milk Price 
Relationships. Journal of Farm Economics. Vol. XL. No. 5. 
Dec. 1958. 4 pages, pps. 1883-1886.
Holmes. F. W. Bark-patch Grafting Over Tree Pruning Wounds. (Abstract) 
Phytopathology. Vol. No. 49. April, 1959. 2 pages, pps. 227-228. 
Dutcher, R. N.. R. B. Read, Jr., & W. Litsky. Preparation of Virus Vac­
cines. U. S. Patent Application. Serial No. 804,569. April, 1959. 
Daoust, D. R., R. B. Read, Jr., & W. Litsky. Thermal inactiviation 
studies on Corynebacterium Diphtheriae and Shigella Parady- 
senteriae in Milk and Milk Products. Bacteriological Proceedings. 
Vol. No. 1. 2 pages, pps. 9-10. May, 1959.
Kleis. R. W. Recent Publications on Feed Handling. Agricultural 
Engineering Journal. Vol. 39 No. 9. Sept, 1958. 5 pages, pps. 
581, 598, 600, 606, and 608.
Kleis, R. W. Current Research Activities in Feed Handling in the United 
States and Canada. Agricultural Engineering Journal. Vol. 39— 
No. 9. Sept. 1958. 6 pages, pps. 582, 584, 586, 588, 590, and 592. 
Dutcher. R. M. A Rapid Heat Method for Preparing Inactivated Virus 
Vaccine. Leo F. Rettger Microbiological Bulletin. Vol. No. 1. 
1959. 1 page. pp. 13.
Shaw, F. R. Effects of Pesticides on Honeybees. (Publication based in 
part on data obtained at University of Massachusetts.) Mass. 
Extension Service Mimeo. Pub. Vol. No. 44. 3 pages, pps. 1-3. 
April, 1959.
Shaw, F. R., R. J. Lavigne. Insects in Relation to Forage Crops in Mass­
achusetts. Pasture Research in Northeastern U. S. Vol. No. 
Ann. Rpt. 22. 3 pages, pps. 84-86.
Conklin, J. G., R. Quinton, F. R. Shaw, & E. H. Wheeler. Destructive 
Alfalfa Insects. Vol. No. 335. April, 1959. 5 pages, pps. 1-5.
Lilly, J. H. Pesticide Problems—Past, Present, Future. Vol. No. 5.
Oct. 1958. Croplife. 2 pages, pps. 18-19.
Eck, P. Fertilizing Poinsettia with Urea Formaldehyde and Fritted Potash. 
Mass. Flower Growers Assoc. Bulletin. Vol. No. 54. June, 1959. 
2 pages, pps. 7-8.
Zuckerman, B. M. Disease Control and Storage Experiments in Mass­
achusetts in 1958. Cranberries. Vol. 23. March, 1959. 2 pages, 
pps. 10-11.
Zuckerman, B. M. Harvesting Methods, Fungicides and Keeping Quality. 
Cranberries. Vol. No. 23. Jan. 1959. 2 pages, pps. 7-8.
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Archibald, J. G. Trace Elements in Milk: A Review—Part I. Dairy 
Science Abstracts. Vol. No. 20. Sept. 1958. 16 pages, pps. 
711-726.
Archibald, J. G. Trace Elements in Milk: a Review—Part II. Dairy 
Science Abstracts. Vol. No. 20. Oct. 1958. 14 pages, pps.
799-812.
Baker, L. N., Chapman, A. B., R. H. Grummer, and L. E. Casida. Some 
Factors Affecting Litter Size and Fetal Weight in Purebred and 
Reciprocal-Cross Matings of Chester White and Poland China 
Swine. Journal of Animal Science. Vol. No. 17. August 1958. 
10 pages, pps. 612-621.
Dutcher, R. M., R. B. Read, Jr., & W. Litsky. Serological and Immuno­
logical Antigenicity of High Temperature-Short Time Thermal 
Inactivated Viruses. I. Newcastle Disease Virus. American 
Journal of Public Health and the Nations Health. Vol. 49. May 
1959. 1 page. pp. 689.
Dutcher, R. M., R. B. Read, Jr., and W. Litsky. Preparation of an In­
fluenza Vaccine by Rapid Heat Treatment. Proceedings of the 
Society of American Bacteriologists. Vol. No. 1. May 1959. 2
pages, pps. 88-89.
Hayes, K. M. Turkey Pies—A Sales Builder. Turkey World. Vol. No. 
33. August 1958. 3 pages, pps. 16, 17, and 5i.
Dutcher, R. M., C. L. Goldman, J. Stavros & W. Russell. Misc. Abstract. 
An Alteration of a Cultural Characteristic of a Strain of Chick 
Embryo Adapted Type II MEFI Poliomyelitis Virus. Proceedings 
of the Society of American Bacteriologists. Vol. 1. May 1959. 
1 page. pp. 72.
Worthen, L., E. Bennett, R. B. Czarnecki. The Chromatographic Be­
haviour of Aloin. Journal of Pharmacy and Pharmacology. Vol. 
No. 11. May 1959. 1 page. pp. 384.
Worthen, L. R., R. B. Czarnecki, E. Bennett, & J. E. Fuller. Studies 
on the Role of Glycosides in the Identification and Differentiation 
of Enteric Bacteria. Applied Microbiology. Vol. No 6 Nov 
1958. 5 pages, pps. 384-388.
Mellen, W. J., & R. C. Wentworth. Thyroxine vs Triiodothyronine in 
the Fowl. Poultry Science. Vol. No. 38. Jan. 1959 3 pa<*es
pps. 228-230.
Gaunt, S. N. Dairy Sire Evaluation. Experiment Station Annual Report 
1958-59.
Chater, C. S. Notes: Middlesex County Tree Wardens’ and Moth Super­
intendents’ Association. April 1958 - June 1959.
Gilbertson, H. W. Jr. Arborists Notes, Mass. Arborists Association 
May 1958 - June 1959.
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Holmes, F. W. Leaf Spot and Blotch Diseases of Shade Trees. Re­
printed and Numbered as Special Extension circular No. 269. 
June 1958.
Holmes, F. W. Leaf Scorch of Trees and Shrubs. Reprinted and Num­
bered as Special Circular No. 268. June 1958.
McKenzie, M. A. Summary of the Dutch Elm Disease Conference. Proc. 
Thirteenth Annual Conference on Dutch Elm Disease, Waltham 
Field Station, Waltham, Mass. p. 13. Oct. 1958.
McKenzie, M. A. Control of the Dutch Elm Disease in Winter. Proc. 
47th Annual Convention and Directory—Massachusetts Tree 
Wardens’ and Foresters’ Association, Page 19. Boston. Feb. 1959.
McKenzie, M. A. Dutch Elm Disease in Massachusetts. Forest Notes, 
New Hampshire’s Conservation Magazine, No. 61. pps. 18, 19. 
Spring 1959.
McKenzie, M. A. Three Progress Reports (The Dutch Elm Disease) 
Sept. 1958. June 1959. Mimeo.
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FINANCIAL STATEMENT 1958-59 UNIVERSITY OF MASSACHUSETTS AGRICULTURAL EXPERIMENT STAI ION
Hatch RRF State Totals
RECEIPTS
R eceived  fro m  U . S. T re a s u ry  .............
S ta te  A p p r o p r ia t io n .....................................
..........  8 3 2 2 ,7 6 0 .0 0 $ 1 0 5 ,7 1 0 .0 0
$ 6 6 2 ,4 2 9 .4 9
S 4 2 8 ,4 7 0 .0 0  
662 ,4 2 9 .4 9
T o ta ls $ 3 2 2 ,7 6 0 .0 0 $ 1 0 5 ,7 1 0 .0 0 $ 6 6 2 ,4 2 9 .4 9 $ 1 ,0 9 0 ,8 9 9 .4 9
EXPENDITURES
P e rso n a l S e rv ice  ....................................... .............  $229 ,055 .61 $ 8 9 ,4 7 2 .7 4 $ 6 1 4 ,4 8 9 .3 4 S 9 3 3 ,0 1 7 .6 9
T r a v e l ............................................................... ............. 8 ,42 2 .3 3 1 .954 .99 6 ,5 1 8 .3 0 16 ,895 .62
T ra n s p o r ta t io n  o f  T h in g s ........................ 589 .62 129.44 396 .06 1 ,115 .12
C o m m u n ic a t io n s .......................................... 67 .29 55 .34 3 ,18 1 .9 7 3 ,3 0 4 .6 0
R e n ts  an d  U t i l i t y ........................................ ............. 1 ,668 .32 26 .25 5 ,91 2 .8 9 7 ,6 0 7 .4 6
P r in t in g  an d  R e p r o d u c t io n .................. 3 ,1 4 4 .3 2 9 .13 1 ,776.42 4 ,9 2 9 .8 7
O th e r  C o n tra c tu a l  S e rv ice s  ................ ............. 2 ,0 9 0 .8 9 2 .82 2 .0 7 11 ,110 .00 16 ,022 .96
S u p p lie s  and  M a te ria ls  ..........................
P q u ip m e n t .......................................................
.............  4 5 ,4 3 3 .3 0 5 ,670 .01 19,044 .51 70 ,1 4 7 .8 2
3 2 ,2 8 8 .3 2 5,570.0.3 — 3 7 ,8 5 8 .3 5
T O T A L S  .......................................... $ 3 2 2 ,7 6 0 .0 0 $ 1 0 5 ,7 1 0 .0 0 $ 6 6 2 ,4 2 9 .4 9 $ 1 ,0 9 0 ,8 9 9 .4 9


